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AT THE WELL TIME 
IS MONEY! 


SIMULTANEOUS RECORDING OF 
ALL CURVES PERMITS IMMEDIATE 
PRINTING AND DELIVERY OF Com- 
PLETE PRINTS AT TAE WELL ~ 
WHY OPERATORS PREFER 
SCHLUMBERGER! 


HLUMBERGER WELL SURVE 








RESCUE 4a 4 wghl of way 


When emergencies call { mmediate action, it’s good to 
know that Halliburton’s handy—resourceful and ready 
around the clock. Taming wild wells is a Halliburton spe- 
cialty. But it’s also renowned for its rescue work during 
floods, tornadoes, and other disasters. It’s Halliburton’s 
motto to get there somehow, by wheel, wing, or water. 
Especially so when disaster strikes, for rescue has the 
right of way at Halliburtor 


HALLIBURTON 


OIL WELL CEMENTING CO., DUNCAN, OKLAHOMA 
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Another Example 
of 
Lficient Power 


at Lower Cost 


/n Refinery Service... 
COOPER-BESSEMER MOTOR OR TURBINE DRIVEN COMPRESSORS 


.». for continuous operation... for mininutn down time 


@The units shown above are Cooper-Bessemer 
M-Line compressors in Continental Oil Company’s 
Billings Refinery. They are turbine driven, with re- 
duction gears, and are handling vapor and recom- 
pressor gas through 2 stages, from 17 psi to 253 psi 
discharge. 

During their two years of continuous operation. 
these units have shown a typical M-Line record — 
smooth, trouble-free performance, minimum down 
time and completely satisfactory behavior in general. 
The reasons are simple. Combined in these units 
are many of the features that have contributed to 
the success of Cooper-Bessemer engine-driven hori- 


zontals and modern V-Angles — features that come 
only from years of practical experience and pains- 
taking development work in compressor design and 
construction 

If you have new jobs coming up requiring either 
motor or turbine driven compressors get all the facts 
on modern Cooper-Bessemers. They are available 
in sizes from 250 to 5,000 horsepower. 


The 
Cooper -Bessemer 
Corporation 
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Drop forged from 

the finest alloy 
spring steel. 





B and W 
MULTI-FLEX 
SCRATCHER 


Na 


| Scratches on the upstroke after 
casing reaches bottom. 
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HINGED NU-COIL 
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The coil spring, _~ 
reversible 24 
scratcher. 
Economical 

and easiest to install. 
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Cover the critical section — ro- 


tate until the cement is placed. 
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Are you confronted with the problem of field gas pressures 
falling faster than anticipated? Do you have inadequate 
compressor horsepower in existing field gathering stations 
to cope with these conditions? 

The obvious answer, of course, is to add more horse- 
power. Where and how to install it with the least possible 
disruption of existing plant facilities is an additional prob- 
lem. The most economical location, not only from the 
standpoint of reduced pipe size and consequently reduced 
cost, but also with overall horsepower requirements in mind, 
is at the point of highest suction pressure or at the well. 
The simplest, most practical field compressor suited to this 
use is the Clark Midget Angle. 

Factory “packaged” into a complete semi-portable com- 
pressor station, it is all set to go to work the day it is re- 
ceived. It has the stamina and ruggedness—the Clark 
quality and dependability backed by over 600 field instal- 
lations, to “take over” the job completely with a minimum 
of preparation. 
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OFFICES IN 
Gas-Engine-Driven ®@ 
Motor-Driven © 


CLARK BROS. CO 


® Perfect balance virtually eliminates 
foundation. A simple concrete slab is 
sufficient. 


® Needs only a roof in most cases. 


® Ready to tie in the day it arrives. It's 
“factory packaged’. 


® Because it’s so rugged, very little 
attention is required. One man can 
handle a number of units. 


*® Does not interfere with present com- 
pressor station facilities. 


® Easily trucked over lease roads and 
bridges without disassembly. It's small 
and compact. 








=— & CLARK ompressors 


OLEAN, N. Y 

Division of Dresser Operations, Inc 

PRINCIPAL CITIES THROUGHOUT THE WORLD 
Steam-Engine-Driven 


Centrifugal © Axial Flow 
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GSDH — 40-60 H. P. 


2 CYLINDER 2 CYCLE 
400-600 RPM © a ” 


HORIZONTAL RADIATOR 
FOR NON-DIRECTIONAL COOLING 
es 
2 CYLINDER 2 CYCLE 
FOR SMOOTHNESS 
» 
OIL COOLED PISTONS 


FOR LONGER RING 
AND CYLINDER WEAR 


ed 
FULL PRESSURE LUBRICATION 
FOR MORE POSITIVE LUBRICATION 
«o 
HEAVY DUTY CROSSHEAD 


THE ENGINE OF MANY USES WHERE CONSTRUCTION ...eee 
LOW MAINTENANCE, DEPENDABLE FOR CONTINUOUS SERVICE 
LONG LIFE SERVICE IS A NECESSITY 











LUFKIN, TEXAS 


Branch sales and service Houston, Dallas, New York, Tulsa,.Los Angeles, Seminole, Oklahoma City 
Corpus Christi, Odessa, Kilgore, Wichita Falls) Casper, Wyoming; Great Bend, Kansas 
Lufkin Equipment in CANADA is handled by 


THE LUFKIN MACHINE CO., LTD. 14321 108th Avenue, Edmonton, Alberta, Canada. 
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AMSTUTZ AND YATES, INC. 


Petroleum Engineers and Geologists 
Estimates of Oi! & Gas Reserves 
Property Valuations, Reservoir Analyses 
Geologic Investigations 


406 KFH BLDG., WICHITA 2, KANS 


FITTING & JONES 
Engineering and Geological Consultants 
Petroleum Natural Gas 
Box 1637 


223 S. Big Spring St. Midland, Texas 


OILFIELD RESEARCH 


Core Analysis — Evaluation 


Developmet of Water Flood Projects 
Operation of Water Flood Projects 


EVANSVILLE, INDIANA 
1907 Division Street 
Phones: 6-5591 and 6-4482 











E. A. WAHLSTROM BURTON ATKINSON 
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614 S. HOPE STREET, LOS ANGELES 17, CALIF. 
Telephone: VanDyke 4659 











JOHN G. CAMPBELL 
Consulting and Petroleum Chemist 
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Waters - Oil Field Brines 
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MICHEL T. HALBOUTY 
CONSULTING GEOLOGIST 
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HARRY H. POWER 
PETROLEUM AND VALUATION ENGINEER 
Box 1542 University Station 

Austin, Texas 














RICHARD V. HUGHES 
Secondary Recovery of Oil 
Mining Building Stanford University 
Stanford, California 














CHEMICAL & GEOLOGICAL 
LABORATORIES 
Consultants Investigations Evaluations 
James G. Crawford 
H. E. Semmerford 
Raymond Wheeler. Petroleum Engineer 


OX 279 CASPER, WYOMING 


Chemical Engineer 
Petroleum Geologist 


PETROLEUM CONSULTANTS 


Engineering and Geology 
E. O. Bennett James O. Lewis 
D. G. Hawthorn William Hurst 
M. D. Hodges 
1552 Esperson Bldg. Houston, Texas 


E. E. REHN 
Consulting Petroleum Geologist 
Oil Exploration 
Wood Building, 624 Locust Street 


EVANSVILLE, INDIANA 











FRED E. SIMMONS, JR. 


Geology and Petroleum Engineering 
ovisiana Gulf Coast 


Raymond 9408 807 Hibernia Bank Bldg. 
New Orleans, Lousiana 











CRUTCHFIELD AND PRUETT 
CONSULTING PETROLEUM ENGINEERS 
Wilson Tower 
CORPUS CHRISTI, TEXAS 


» W. Crutchfield Horton T. Pruett 


KELLER & PETERSON 


Petroleum Consultants 
Reserve Estimates Property Appraisals 
Petroleum and Geological Engineering 
Reservoir Analysis 
MIDLAND, TEXAS 
P. O Box 222 Phone 4-6181 
W. O. Keller L. F. Peterson 














DENTON-SPENCER 
COMPANY, LTD. 


PETROLEUM ENGINEERS AND GEOLOGISTS 
PHOTOGEOLOGISTS PHOTOGRAMMETRISTS 


Barron Building Calgory, Alberta 


JAMES A. LEWIS ENGINEERING, 
INC. 


Petroleum Reservoir Analysts 
Dallas, Texas Evansville, Indiana 
Robinson, Illinois 


Owensboro, Kentucky Winchester, Kentucky 


SOL SMITH 


CONSULTING ENGINEER 
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WM. H. SPICE, JR. 


Consulting Geologist 
2101-03 Alamo National Building 


SAN ANTONIO 5, TEXAS 
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Petroleum Consultants - Core Analyses 
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Investigations - Appraisals - Operations 
3316 East 21st St. 

TULSA 5, OKLAHOMA 
Phone: 9-6345 


LLOYD, PENN & HILLS 


E. Russell! Lloyd John M. Hills 
William Y. Penn T. F. Harriss 
John S. LeSassier John E. Turner 
Geologists — Consultants Appraisers 
21 PERMIAN BUILDING 
MIDLAND, TEXAS 














W. T. MENDELL 
Engineering & Geological Consultant 
Second National Houston, Texas 
Bank Building CApital 7612 


TRAFFORD & ASSOCIATES 


Geological, Petroleum Engineering and 
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E. Trafford Wales Hotel Bldg woenee 
P. Klavi 10th Floor 61224 


Calgary, Alberta 63132 
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Consulting Petroleum Engineers 
1660 Oak Street 
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OILFIELD SERVICE COMPANY 
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RESERVOIR ENERGY CAN BE SAVED 





both a 


Series 





OIL PRODUCTION CAN BE INCREASED 














Any number of Drain Holes, devi- 
ating with a 16-18 ft. radius, at 
different levels and in different 
oriented directions from a well and 
EXTENDING for 60 feet or MORE 
horizontally into the oil sand, can 
be drilled from any old well or 
from any new well AT ANY DEPTH 
... with Standard Rotary Drilling 
Methods and with conventional 
4%" Rock Bits. 


In any type of Formation and Reservoir Conditions, oil! 





will flow slowly from all sides into the Drain Holes, from 





which it flows slowly and without friction to the well. 


ZUBLIN DRAIN HOLES CONTROL THE FLOW OF CIL 
WITHIN THE OIL SAND SURROUNDING THE WELL 





Drain Holes are 
open and do not 
require casing for 
their protection. 
They are full of 
high pressure fluid 
at all times. 


es 


PAINFUL PRODUCTION LOSSES of Oil and Gas 
Result from the following Causes: 


1. Tight Oil Sands with low permeability build up 
tremendous friction which hinders the flow of oil to 
the well. 

2. Loose Oil Sands with high permeability allow oil to 
flow at such high speed through the formation that 
the oil carries sands, colloidal and residual matters 
with it, depositing them either outside or inside the 
well with the following two-fold damages: 

Outside Deposits clog the sand pores of the formation 
and build up a filter cake around the well which 
gradually chokes the well to a fraction of its normal 
production. 

Inside Deposits sand up the well or its pumping equip- 
ment which then requires frequent pulling jobs and 
replacements with the corresponding loss of produc- 
tion, time and money 


3. Improper Water Drive produces excess water due 
to coning around the well. Bottom water, with less 
resistance to flow than oil, fills the depleted sand 
around the well, which then produces water instead 
of oil. 

4. High Gas-Oil Ratios are created when the gas in 
solution rapidly becomes free gas due to agitation 
of the oil during its high speed—turbulent flow. This 
gas, by-passing the oil, reaches the well first, leaving 
the oil behind. 


NOW — please note that, in every instance, the 
loss of production is caused either by oil flowing 
too slow or oil flowing too fast. 


Thus, unbelievably large amounts of oil remain in 
the ground because there has been no planned, 
effective Flow Control of oil within the oil sand. 


ZUBLIN DRAIN HOLES have been invented to regulate 
the flow of oil and gas and to prevent or reduce the 
flow of sand and water within the formation BEFORE 











they reach the well. 





CALL JE 6151 or JE 4433 for a “Full Size’’ Demon- 
stration in our plant (2369 East 51st St., Vernon, Los 
Angeles) showing how Drain Holes are drilled with 


ZUBLIN FLEXIBLE 
DRILL PIPE 


The Equipment is for rent to Producers and Contractors 








new production 


from old wells 


Reconditioning by Dowell Service 


BOOSTS PRODUCTIVITY AND PROFITS 


Take a look at your old wells. They may be 
capable of added production if properly recon- 
ditioned. This is particularly important when 
steel or other shortages prevent new drilling. 

When old wells have declined in productivity, 


been deepened or plugged back to a new horizon 
they are often perfect subjects for Dowell’s 


Reconditionirg Service. Wells completed in many 
different formations have been improved by 
Dowell’s treating techniques. 


Your nearest of over 90 Dowell offices is well 
staffed with engineers trained in expert recon- 
ditioning. Now is the time to call Dowell for work 
on old wells. 


Ways to New Production 


ACIDIZING An old well, completed in the 
Miocene sand, had declined abnormally from a 
large initial production to 20 BOPD. This was due 
to plugging by both paraffin and accumulated 
clay-like materials. Dowell treated the well with 
Formation Cleaner then acidized with Mud Acid. 
Result: production was increased to 180 BOPD. 


STRATA-FRAC This well’s initial production 
was 19 BOPD in March, 1950. While the well had 
not declined, it was not considered good for its 
location. Various remedial methods failed to boost 
oil flow. Then Dowell treated the well with Strata- 
frac. Result: production was increased to 45 
BOPD with payout time estimated at 36 days. 


PLUS THESE EXTRA AIDS TO RECONDITIONING 


Etching Acid - Strata-lift - Channeling Acid - 
Selective Acidizing - Permeability Surveys 
Caliper Surveys - Temperature Surveys - 


Sand-frac - Temporary Plugging 
+ Spinner Surveys - Water Locating 
Glass Gun Perforating 


DOWELL SERVICE 


Acidizing * Jel-X + Electric Pilot + Perfo-Jet * Paraffin Solvents + Jelflake 
Bulk Inhibited Acid * Chemical Cleaning for Heat Exchange Equipment 


DOWELL INCORPORATED « TULSA 1, OKLAHOMA 


A Subsidiary of The Dow Chemical Company FOR OIL INDUSTRY CHEMICAL SERVICE 
“First in Oil Field Acidizing ... Since 1932” 








MILITARY PETROLEUM DEMAND on the West Coast in 1951 
shot up from 65,000 to 110,000 B/D. The increase was supplied 
largely out of surplus inventories, but now the tanks are empty. 


Oil Supply and Demand on the West Coast 


By Robert L. Minckler 
President, General Petroleum Corp 
Member AIME 


In considering “Oil Supply and Demand in the West,” it 
is necessary to keep in mind the importance of oil in the 
economy of our area. In the nation as a whole, the products 
of our industry — oil and natural gas — provide about 56 per 
cent of the energy used by the people. In the western states 
more than 90 per cent of the energy used comes from oil 
and gas. In other parts of the country, industrial and com 
mercial plants using large volumes of oil can be converted to 
use coal without severe economic penalty, but that is not the 
case here because the West does not have cheap coal supplies 
It is true that the continued growth of industrial activity in 
the West is dependent upon adequate supplies of oil and 
natural gas. 

The past history of the California oil business has been 
one of chronic surplus, except during war times. These sur 
pluses flowed out past our economic market limits and into 
markets in which we had no economic right to be. 

We are now at a point where this situation will no longer 
prevail. We are in the process of changing from an economy 
of surplus to one of balance and then to one of shortage. 

This change is due to two principal causes. Despite an 
aggressive exploration program in California, the industry has 
failed to find enough important new oil fields to improve our 
reserve position. The demand for oil products has increased 
at a rapid rate. 

Prospects for new supplies and our demand outlook will 
be discussed below. 

However. a view of the current, short-term situation may 
lead to wrong conclusions concerning the long-range position 
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Currently, we are short of all classes of products. Our 
inventories of crude oil and products are 81 million bbl, which 
is a very low level, representing only 73 days’ overall supply. 
Total demand during 1951 and for the first quarter of 1952 
has been running about 35,000 B/D in excess of current 
supply. 

This current situation is due to the Korean war and to the 
loss of supply from Iran. 

Prior to the Korean conflict, the military demand in this 
irea was 65,000 to 70,000 B/D. Last year (1951) this demand 
iveraged 110,000 B/D. So long as inventories on the Pacific 
Coast were in excess of working levels, it was perhaps correct 
procedure to supply military needs from them, but now that 
the surplus is all gone, the supply of military products must 
be viewed as a national problem, not as a West Coast problem. 

The California district can not be expected indefinitely to 
upply one-half of the military requirements with only one- 
ixth of the crude oil production of the country, as it has 
been called upon to do. The governmental agencies in Wash- 
ington and the industry east of the Rockies should consider 
this problem and shift some of the direct military demands 
to other shoulders able to bear them. 

We have felt the impact of the Korean war and the accel- 
erated defense program in areas other than direct military 
requirements. For example. prior to June, 1950, heavy fuel 
oil requirements of our railroads were about 55,000 B/D, and 
they were declining as the railroads replaced their steam 
locomotives with diesel engines. The military and industrial 
activity during the early phase of the Korean war, when men 
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and supplies were being rushed to the combat area, required 
the re-employment of many laid-up steam engines, and railroad 
heavy fuel oil demand here rose to over 70,000 B/D 


as additional diesel units became available, and military move 


However 
ments of men and supplies changed to a replacement and 
maintenance basis, railroad usage resumed its previously estab 
lished fuel 


usage increased. 


pattern of decline in heavy usage as diesel oil 


Another important increase in demand has been in the use 
of heavy fuel oil for ships’ bunkers. This is running at almos 
25.000 B/D more than the pre-Korean level. This large in 
crease is partially the result of the Korean war, which has 
brought a considerable number of merchant vessels out of the 
mothball fleet; and partially due to the fact that fuel oil 
bunker prices on the Pacific Coast have been very much lower 
than at any other place in the world. We do not know if the 
present high level of Pacific Ocean shipping will be main 
tained, but it is a reasonable expectation that the price differ 
ential which has favored West Coast bunkering of vessels will. 
be eliminated, bunker business will be 
shifted to East Coast, Gulf Coast, and Panama Canal ports 


in time, and some 


A new demand was placed on California oil when the Tran 
ian oil fields and the Abadan 
1951. At that time there was an immediate demand upon the 
West Coast petroleum industry to supply some of the foreign 
markets which had previously depended directly or indirectly 
upon Tranian oil. This new demand on California during the 
second half of 1951 amounted to approximately 51,000 B/D 
During 1952 these added California exports should gradually 
and 


refinery were closed down in 


be eliminated as worldwide supply demand is 


balance. 


again 
restored to an economic 

From the foregoing, it is clear that the currently acute oil 
<upply situation in the West is due largely to what are, hope 
the Korean war and the loss of Iran 
is a source of supply. The effect of these events upon Califor 


fully, temporary causes 
nia oil demand can not be calculated exactly, but it is prob 
ibly 140.000 B/D. About 35.000 B/D of this 
extra demand came from inventories, about 20,000 B/D from 
imusual imports, and 85,000 B/D from current supply. 


on the order of 


Present Production Adequate for Civilian Needs 


The estimated civilian and 
industrial demand in our market area will be about 
915.000 B/D for About 135.000 BUD of 


the supply required to meet that demand will come from con 


Let us look at it in another way 
natural 
few 


the next years. 


densates, natural gasoline, liquefied petroleum gas, and from 
the California oil requirement from our 
local civilian markets is only about 780.000 B/D. With crud: 
oil production of about 980.000 B/D at the present 
is evident that the local civilian market can be met from our 


imports so crude 


time, it 


own production for several years, even without any important 


discoveries 
of course 
to he supplied 


there are still the military and offshore markets 


As above stated. military demand, pre Korea 
at 65,000 to 70.000 B/D 


activity which now seems unavoidable, a 


was running 
With the continuing rate of military 
new normal level of 
will 
probably be perhaps 50 per cent higher. or say 100.000 B/D 
about 65.000 B 


has a 


military requirements even assuming no shooting war 


As to offshore shipments D now move to 


transportation advantage 
competitive sources of supply. but that 
10.000 B/D to British Columbia 
as soon as the pipe line from 
pleted in 1954 


areas where California over 
figure includes about 
a market which will be lost 
Alberta to Vancouver is 


com 


12 SECTION 1 


JOURNAL OF PETROLEUM TECHNOLOGY 


So demands in Cal- 


1954, will be as follows: 


what we might consider the normal 


ifornia’s natural market area, say in 


Domestic civilian demand 
Military 


Offshore 


915.000 B/D 
100.000 B/D 
25.000 B/D 


de m ind 


de mand 


lotal 
Less 


Supplied from other raw materials and 


demand 1.040.000 B 


sources outside California 135.000 B 


California crude oil requirement 905.000 B/D 


It seems apparent that the present productive capacity of 
California oil wells is some 75,000 to 85,000 B 
markets. This is not 
indicate an immediately 


D in excess of 
normal demand in natural 
fat, but it 
short condition 


On 


much 
critical 


very 
not 


certainly does 


not be bothered with 
We will 


and should 
Any production in excess of normal 


the other hand, we will certainly 
surplus products for the 
still h 
build 


demand in 


next three 


market 


two or vears, 


ave the Canadian to supply we 


ip more inventories 
natural markets will be used for abnormal military 
demand and in unnatural 


markets, until the world comes to 


settles down 
ild i 


between local supply and demand 


its senses ane 


There sho then. a period of two or three years of 
This will not be 
because emergency mili- 


variations in the timing of completion of oil 


bal nee 


exactly true at any particular time. 


tary demands 


and gas lines. volume of rainfall, fluctuation in general busi- 


ness conditions or number of variables 


the other. In 
balance 


inv one of a 


can 
throw tl n re one way or 


a broad. general 


way. however. we will be in no surplus and no 


shortage 
de 


increasing 


trends of future 


a steadily 


Fron there are conflicting 


mands. To increase demand. we foresee 


population, with more motor vehicles to fuel with gasoline. 


more homes to heat with burning oils. and more steam-electric 
fuel oil. To 
continued conversion of railroad loco- 
to diesel, the loss of some ship bunkering 
istruction of new natural gas lines, bring 


generating equ nent using heavy decrease 


demand. v resee the 


lisplac fuel oil used in industry 


ft some 
ite of growth in oil home-heating. 
conflicting demand trends 
and that the 
ind demand in the West comes down 


ese 


er for a few vears, 


estion 


suppl 


to whether California can continue to produce « rude oil at the 


current rate for the next several vears. 


rent} D. which 
We 


about 


producing 975.000 te 980.000 B 
this 
rate 


have 
three 
suse of the temporary over-supply of 


r production capacity at time. 


development drilling for 

cipally bee 
1948 and 1949. In 1948 we completed 2.150 producing 
wells: in 1949. 1.777: in 1950 1.264: 1951. 
1.719. We now have a inventory of highgrade 
undrilled d lot 


ment drillin campa 


low 


only and in 


pretty small 
and even an accelerated develop 
gn to the level of 1948 would not run our 


ipacity to over one million B/D. At that 


prove itions, 


eficient prod ection ¢ 
remaining undrilled locations would 
their 


rate the quality of our 


be of a verv low order. and drilling would not offset 
natural decline. Then we would become dependent upon pres- 
ently undisce ed reserves to maintain productive canacity. 

cord of discoveries in California in the past few vears 
The first class oil field found during 
s Cuyama. and even Cuyama looks small 


i demand of 1.000.000 B/D. 


iraging only 


the past ter 


vears 


when measured against 
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Probably there are a few more Cuyamas lying around som¢ 
where in California and many more small fields will, of course 
be found; but the present prospect is that the finding cost 
will be high and the rewards small. 

Two important production possibilities, the Elk Hills Naval! 
Reserve and the undoubtedly large discovery possibilities off 
shore, have not been considered in this analysis. 

We all know the political impossibility of counting the 
Naval Reserve as a source of potential supply. The soundest 
prophesy for that oil is that it will still be there after a new 
source of energy has displaced oil, thus continuing its so fat 
unbroken record of complete uselessness. 

In somewhat the same position is oil in the submerged lands 
offshore. There is, no doubt, a very large volume of oil waiting 
to be discovered in structures offshore from California. With 
the federal government’s seizure of these submerged lands 
they have become a political issue, and for a long time will 
be a source of political trading and speech making, instead 
of a source of energy for the use of the people. These potential! 
reserves cannot be counted into our assets until the political 
picture changes. Even then, oil from the submerged lands will 
be expensive and will become available at slow rates. 


Eventual Crude Production Shortage Foreseen 


Apparently, then, we have enough oil in California for a 
very few years more, but we are approaching finally the day 
when there will be a shortage of overall local crude oil pro 
duction, probably in 1955. 

This does not mean that there will be an oil shortage in the 
West, because the Pacific Coast oil industry will do whatever 
is necessary to meet the demand. Already, some moves to 
bring in oil have started, and as individual companies get in 
short supply, the movement of oil into the West will increase 

The new Alberta oil fields are the most likely to become 
an early source of extra supply for the West Coast. The Trans 
Mountain Oil Pipe Line is now under construction and will 
be completed in 1954. The first movements will be to supply 
the British Columbia market, but the line is being built so 
that it can move up to 200,000 B/D. With present well-head 
prices in Canada and with the present import duty on im 
ported oil, Canadian crude cannot be landed on the West Coast 
of the United States and compete with California crude oil at 
present prices, but these price differentials will somehow dis 
appear if there is pressure from surplus producing capacity 
in Canada, or pressure from product demand on the coast. 

If and when Canadian oil becomes an important source of 
West Coast supply, it will mean the development of an oil 
refining industry in the Pacific Northwest. 

After Canada, the Uinta Basin of Eastern Utah is the next 
most likely source of extra supply for our area. This is largely 
an unexplored region. but some important discoveries have 
been made there and an aggressive exploration program is 
under way. 

Other possible sources of important volumes of crude oil 
for our area are the western part of the Rocky Mountain 
region. Eastern Nevada. and the San Juan Basin of New 


SHIP’S BUNKERS are taking 25,000 B/D 
more of Califernia oil since the begining of 
the Korean war. California’s low bunker oil 
prices have contributed to this increased use. 
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Mexico, Colorado, Utah and Arizona. These basins are rela- 
vely unexplored and no important discoveries have been 
made, but they are large sedimentary basins with plenty of 
wm for big oil fields. 

fhe movement of West Texas crude oil to California seems 
impracticable when compared with the movement of Canadian 
oil to the Pacific Northwest. Logistics favor the Canadian 
movement by a wide margin. 

\s to our refinery situation, we have a statistical surplus of 
refining capacity. The quality of this surplus is poor, consist- 
ing mainly of straight-run units which cannot profitably oper- 
ite at the existing levels of crude oil and products prices. 
there is some inefficient refining going on now, probably as 

ich as there is efficient capacity in idle units. There is no 


overall excess efficient refining capacity in this district. Some 


new capacity is now being built, and additional capacity will 
be built, probably in the Northwest. 

\l-o, regarding the pattern of product demand over the 
oming years, the light product requirements for gasoline and 

tillates will increase and the heavy fuel demands will 

rease. It is likely that additional cracking facilities are 
ing to be required in our refineries. 

We are coming into a period in which crude oil productive 
capacity, refining capacity and market demand are very close 
to being in balance each with the other. Some very large 
ind important decisions affecting the future growth of the 
industry will have to be made. They will take foresight, skill 

id courage, but these are the things with which our industry 

well endowed. We will continue to supply the people of this 
rea with all of the oil products they wish for as long as they 
wish them, at prices which will not restrict or limit the growth 
of the area. Other factors, not the supply of energy or its cost, 
will determine how many people ultimately come here to live. 

\ll of these forecasts are based on two hopes. These are 

No general war engulfing the world; and (2) No further 
loss of freedom in the United States. 

There is no limit to the wants of a free people in a peaceful 
world, Also, there is no limit to the ingenuity of the American 
oil industry to supply those wants if it can retain its freedom 

plan, to risk, to try, to succeed, to fail, and try again. It 

in be done, but it cannot be done through war or through 
bureaucratic restrictions on freedom, for which war is 
x * * 
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With net imports now running about 500,000 B/D, foreign oil 


has become increasingly important to the U. S. An adviser to 


both the government and private industry here analyzes 


Perils to the Free World's 
Essential Oil Supplies 


By Walter J. Levy 


Consultant 


INCREASING DEPENDENCE OF THE FREE 
WORLD ON FOREIGN OIL 


Since the beginning of World War II foreign oil has gained 
an ever greater importance in the oil supply of the United 
States and the other nations of the free world.* During 1939 
this country produced over 3.6 million B/D of crude oil and 
related products, permitting, after satisfying domestic require 
ments, a net export of some 350,000 B/D. Beginning with 1948 
the United States has been a net importer of oil, and during 
the first half of 1952, when production, at 6.7 million B/D, 
was over 85 per cent higher than 1939, the net imports of the 
United States amounted to some 500,000 B/D. 

The most recent studies of the future development of the 
U. S. oil industry indicate that this trend toward an 
growing importance of foreign oil in the U. S. supply pattern 
will not only continue but is likely to be greatly reinforced 
According to estimates of the President’s Materials Policy 
Commission (PMPC), this country, by 1975, will produce 
11.2 million B/D of crude oil and related fuels, including shale 
oil and other synthetics. Its requirements will be as much as 
13.7 million B/D, necessitating net imports of 2.5 million 
B/D. As a result it is likely that the United States, which has 
in the past obtained the bulk of its imports from the Carib 
bean area, will in the future absorb not only the total surplus 
production in the other countries of the Western Hemispher« 
but will also require large supplemental quantities of crude oil 
from the enormously rich fields of the Middle East. Similarly 
the free countries in the Eastern Hemisphere, which procured 
a large portion of their oil needs before World War II from 
the United States and the Caribbean, import now over two 
thirds of their greatly increased requirements from the Middle 
East and less than one-quarter from the Western Hemispher« 

This change in the supply position of the United States and 
free world is based on a fundamental shift in the relative siz 
of proven crude oil reserves in the United States and in foreign 
oil-producing countries. At the end of 1938 U. S. reserves, at 
17.3 billion bbl, constituted 61 per cent of total free world 
reserves of 28.5 billion bbl. By the beginning of 1952 proven 
crude reserves in the United States, although they had risen 
to 27.5 billion bbl, represented only 29 per cent of the reserves 
of the free nations, which had reached a total of 95.5 billion 


ever 


*All world figures comprise the free nations only and exclude the 
U.S.S.R. and satellites. 

Paper presented at the Fall Meeting of the Petroleum Branch in Hous 
ton, Tex., Oct. 1-3, 1952. 
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bbl. Foreign reserves, mostly located in the Middle East, had 
accordingly increased from: 11.2 billion to 68 billion bbl. If 
the most recent estimates for Middle East oil reserves had been 
used, the latter figure would even be some 20 billion bbl higher. 

As a result of the discovery of these vast new reserves, crude 
oil production in foreign countries after the end of the war 
could be expanded readily in response to the change in the 
supply position of the United States and to the rapid rate at 
which foreign oil consumption increased. Production in the 
Western Hemisphere countries outside the United States rose 
from some 1.3 million B/D in 1945 to 2.5. million B/D by 
the end of the first half of this year. By 1975, the PMPC © 
anticipates that Western Hemisphere crude production outside 
the United States will amount to 5.9 million B/D and will 
exceed requirements by 1.3 million B/D. This excess will be 
available to help meet the deficit in the United States. 

In the Eastern Hemisphere, production has expanded even 
more rapidly from about 600,000 B/D in 1945 to more than 
2.6 million B/D by the middle of 1952—and this in spite 
of the loss of over 600,000 B/D in Iran. In 1975, according to 
the PMPC, production may amount to as much as 9.7 million 
B/D, the great bulk of which will originate in the Middle 
East. The Eastern Hemisphere will thus be able not only to 
meet its own requirements fully but also to contribute 1.2 mil- 
lion B/D to the deficit expected to exist in the United States 
at that time. 

The conclusion is inescapable that for peace, cold war or 
and the rest of the free world must 
rely heavily not only on supplies from the United States but 
also on the large-scale availability of oil produced in the other 
countries of the Western Hemisphere and in the Middle East. 


hot war, this country 


WHO PRODUCES FOREIGN OIL 


first of all, the question of what countries and. 
secondly, of what companies produce foreign oil. 


There is, 


As to the first, it is significant that the bulk of foreign oil 
has been obtained in Venezuela and five underdeveloped na- 
protectorates in the Eastern Hemisphere — Saudi 
Arabia. Iran, Kuwait, Iraq and Indonesia. A great deal has 
been written about the oil resources of these countries and in 
this context it need only be pointed out that by the middle of 
1952, even with Iran not producing, they accounted for about 


tions or 


ot a 





&O per cent olf the total foreign crude oil production of the 
free countries of the world. 

As to the that 
American and British or British-Dutch-owned companies are 


second question, it is equally significant 
the producers of the preponderant part of the total oil outpu 
in foreign countries. These companies, several decades ago, 
obtained rights and concessions tor the search and exploita 
tion of oil, in many instances with the assistance and support 
of their governments. As a result of their initiative and inves! 
ment they have discovered large foreign oil resources. 

outside the 


the middle of 


Crude production of American companies 
United States amounted to 3.0 million B/D by 
1952, over five times as much as in 1939. Production of British 
and British-Dutch companies meanwhile had about doubled to 
1.6 million B/D. As a result 
American-controlled production in foreign countries increased 
during this period from 37 to 59 per of total 
while that of the British and British-Dutch companies declined 
from 49 to 30 per cent, partly, of course, due to the events 
in Iran. The 
declined from 14 to 11 per cent. 


reach a level of the share of 


cent output 


share of companies of other nationalities also 


Particularly striking has been the increase in the share 
of American companies in Eastern Hemisphere production. 
It increased from 17 per cent in 1939 to 59 per cent by the 
end of the first half of this year, while the British share de 
clined from 76 per cent to 33 per cent. In the Western Hemi- 
sphere outside the United States the share of American com- 
panies in production by the middle of 1952, at 58 per cent, 
and that of British and British-Dutch interests, at 28 per cent, 
showed only minor changes, as compared with 1939. It should 
be noted that the above percentages are in most cases deter 
mined in line with the stock ownership in producing companies 
rather than on the basis of the quantities of crude oil actually 
taken; that is, 
contracts between the various companies, 


they de not allow for any long-term supply 

The American and British interests in foreign oil are held 
almost exclusively by five American and two British or British 
Dutch companies, either singly or in various combinations of 
different and British 
corporations, as well as companies of other nationalities, have 


taken an interest in foreign oil development. With the excep- 


ownership. At times smaller American 


tion of a few companies operating in Venezuela, however, their 
attempts to discover oil have either proved unsuccessful or 
their material resources have been too small to cope with the 
immense risks, to provide the necessary large investment, and 
to deal simultaneously with the political and commercial prob 
lems that confront all oil operators in foreign countries, and 
about which more will be said later. This has been strikingly 
llustrated recently when the Superior Oil Co. abandoned its 
offshore concession around Qatar and withdrew completely 
from operations in the Persian Gulf area because of the high 
cost of exploration, unfavorable general political conditions 
and some uncertainty regarding the legal status of concessions 


the Royal 


Dutch-Shell Group was willing to assume these risks and has 


beyond territorial waters. Interestingly enough, 


entered into a new concession arrangement for these areas. 


THE CONTRACTUAL BASIS FOR FOREIGN OIL 
OPERATIONS 


The most important foreign o'l rights are held through con 
cession contracts between the oil companies and the govern 


ments of foreign countries. The contracts usually cover very 


large areas and are of long duration, generally between 49 


and 99 years. Of the six important foreign oil producing 
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nations only Venezuela has a mining law establisiing the 


ground rules tor the 


ine Midale 


issuance and operation of concessions. 


Eastern countries have granted oil rights on the 


basis of individual concession contracts with the companies. 


rraditionally the companies there have been granted a rela- 
tively large. degree of freedom of management and operation, 
permitting them to produce and export in accordance with 
undue restric- 


Under 


their commercial programs and needs without 


tions imposed by the producing countries. the conces- 
sion agreements, the compensation to the government usually 
takes the form of royalties levied against production plus taxes 
with the 


n Venezuela, assure the producing coun- 


on income. The terms, as recently revised in line 
pattern established 
try, in most cases, of about 50 per cent of the net profits from 
the operations. 

Che relatively great freedom of the oil companies to man- 
age and operate their oil properties in foreign countries was 
essential to the success of the operations, This freedom was 
among other reasons, not only because of the back- 


and other institu- 


necessary 
ward state of the governmental machinery 
tions in most of those countries, but also becau-e risk capital 
otherwise be attracted on a sufficiently large scale. 
available without 
companies in with their 
grams and needs. Foreign oil has likewise formed a dependable 
and essential part of the oil supply of the free nations. World 
War II could not have 


of foreign oil to the 


could not 
As a 


undue 


result, foreign oil resources were 


restrictions to the line pro- 


been won without the free availability 
Allies, cold war also 
could not be effectively conducted without it. 


and the present 


AND STRAINS 
DEVELOPMENTS 


PROGRESSIVE STRESSES 
HAMPERING FOREIGN OIL 


the 


period has been increasingly affected by a series of new politi- 


The development of foreign oil resources in postwar 


cal and economic factors which were responsible for important 


changes in the basic arrangements between the producing 


countries and the operating companies. Many of these adjust- 


ments were called for by the newly developing political and 


conditions and, as such, do not raise any basic 


problems. What is most disturbing, however, is the emergence 


economic 


of excessive political and economic pressures which may well 


threaten to undermine the very basis for effective foreign oil 
operations. We may perhaps list the most important of these 
major forces 

There is, first of all, the decline of British power. This 
had effectively the Middle East 


and had directly supported British companies in their bat 


power maintained order in 
gaining with the oil-producing countries there, thus indirectly 
benefiting American companies as well. The American Govern- 
has similar 


and the 


reluctant to assert its 


Middle East 


ment been power in a 


manne! countries are keenly aware of 
this fact 
As a 


desire of the 


ources to direct national control and to formulate and 


corollary to this development, there is the growing 


various oil-producing countries to subject their 
oil re 


carry out their own oil policies. Foreign investments in and 


raw materials invariably excite some envy 


Local interests may easily be tempted to try 


increasing degree of control over 


control over basi 


and re-entment 
to gain an these resources. 
In view of the newly awakened nationalism, particularly in 
the Middle East, and of the basic 
East-West struggle. such 


reinforced since the 


insecurity of those countries 


in the nationalistic tendencies have 


been greatly war. 
In particular..the assertion by any oil-producing country of 


its power to cancel foreign oil concessions through nationaliza- 
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tion, as dramatically illustrated by events in Iran and by the 
lack of jurisdiction of the International Court in the Iranian 
case, may well have serious repercussions on the security of 
oil concessions elsewhere. Since the producing countries of the 
Middle East are actually unable to direct the complex techni- 
cal and commercial operations of the oil industry, extreme 
interference would, on the one hand, hamper the development 
of badly needed vil resources. It would, on the other hand. 
jeopardize the flow of new foreign private investments which 
is so important for the future prosperity of underdeveloped 
countries and the stability of the free world. 

In any case, the various oil-producing countries feel that 
their vast oil reserves should make it possible for them to gain 
a much greater international political and economic impor- 
tance than their general standing in the council of nations 
and the strength of their underdeveloped economies would 
otherwise warrant. This possibility, they often feel, is en- 
hanced by the East-West struggle which increases the depend- 
ence of the free world on their oil. Moreover, the strategic 
location of the Middle East countries and the power conflicts 
centering around them should enable them, so they believe. 
to achieve their own goals without the risk of intervention of 
either side by playing the East against the West. 

The oil companies in their operations abroad must obviously 
abstain from any political activities. Accordingly, they must 
carry on their work in cooperation with the governments as 
they find them. Their neutrality will thus frequently give the 
appearance of support for the parties in power, be they honest 
or corrupt, enlightened or shortsighted, popular or despised. 
The standing of the local governments may thus easily affect 
the position of the companies. 

Also, the oil industry represents, in most instances, the 
only large-scale and modern enterprise in the country. As 
such, it may give rise to political, social and economic strains, 
particularly in the otherwise ancient society and underdevel 
oped economy of Middle East countries. The revenue from 
oil operations is frequently the largest single source of income, 
and is, at least in part, the personal property of the rulers. 
In many cases effective budgetary controls of government in 
come and expenditures do not exist. And the companies do 
not possess any direct influence to assure the use of the funds 
provided by them for the economic progress of the country 
and its people. 

The rights governing foreign oil developments are usually 
established by a contract between the sovereign foreign power 
and the American or British company. In many instances the 
private corporation has proved to be increasingly at a dis 
advantage when issues arise between it and the foreign sove- 
reign who has frequently the means of pliable legislation at 
his disposal. 

In particular, each of the producing countries usually insists 
on as favorable arrangements with its oil industry as those 
granted by any company anywhere else, regardless of any 
special circumstances or the particular merits of the case 
Accordingly, no adjustments in the concession terms can be 
made anywhere without sooner or later causing similar adjust 
ments to be made everywhere. The flexibility necessary to 
achieve optimum results for all concerned is thus being lost 

The oil companies operating in foreign countries are inevit 
ably affected by a number of additional considerations. As 
American or British corporations, for instance, they are sub 
ject to the laws and policies of their home governments. At 
the same time the various producing countries obviously ex 
pect them to abide by the local laws, policies and customs. 
Furthermore. the transit countries, through which the Middle 
East pipelines run, have their own set of conditions which they 
feel they should impose. The consuming countries, in turn 
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insist that the companies give predominant consideration to 
the interests of the importer. And finally, as corporations 
responsible to stockholders, the companies must, of course, 
also try to manage their affairs in line with commercial factors 
and possibilities. 


FOREIGN OIL TRADE SUBJECT TO MANY 


DIVERSE CLAIMS 


To illustrate some, but by no means all, of the diverse pres- 
sures on international oil operations, one may perhaps follow 
the various interests in the course of an oil transaction from 
a producing field in the Middle East to the market in Western 
Europe or the United States. 

The producing country would like to obtain a maximum 
income from its oil. It is therefore interested in the largest 
possible royalty and also a high price, as such price would 


increase the profit of the operating company subject to its” 


taxation. The country would, for the same reason, insist on 


maximum production and sales of its oil and also on the” 
quickest feasible development of its reserves. Such pressure’ 
for production and sales may easily conflict with the desires” 
or needs for outlets of other producing countries. It may also” 


exceed the practical possibilities existing for the present oper-~ 


ators to provide the necessary capital and markets, and it 
may interfere with their commitments in other producing areas. 
The producing country would also prefer to have its oil refined 


locally as this would increase the value of exports and result © 
in additional employment and industrial activities. It would, © 
further, like to receive its income to the greatest extent possible ~ 
in hard currencies. Finally, it would be concerned with the 7 
destination of its exports, at least to the extent that such trade 7 


might affect its political or commercial interests. 

The transit countries through which the pipe lines from the 
Persian Gulf to the Eastern Mediterranean are laid and 
through which the oil wili pass are likely to make another 
series of requests of the operating company or the operator of 
the pipeline. They would ask for a maximum income from 
they would want their oil needs to be 
covered on favorable terms; and they, too, would try to estab- 
lish some measure of control over the destination of exports, 
in accordance with their own political considerations. 


the pipeline operators; 


The consuming and importing countries, in turn, would like 
to obtain the oil at the cheapest possible price. They would 
prefer to receive it as crude oil rather than as finished prod- 
ucts in order to save foreign exchange and to provide em- 
ployment and industrial development in their countries. In 
nearly all instances they would like to pay a minimum amount 
of hard currency and a maximum amount of soft currency. 
They would also be interested in procuring their oil from a 
variety of sources rather than from one producing country or 
company, in order not to become too dependent on a single 
supply basis. If the oil should be sold to the United States. 
its commercial fate would be affected by a further series of 
considerations related to the problems of security as well as 
the position of the United States domestic oil industry. In 
particular, welcome as foreign oil would be in the United 
States during periods when the gap between domestic supplies 
and requirements is widening, its arrival would be bitterly 
contested when this gap is narowing and great pressure would 
be exerted to limit its import. 

The United States, as the parent country of the operating 
company, would, in its turn, insist that the foreign production, 
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transport, refining and marketing operations of the company 
be in accord with U. S. laws and policies. The United States 
would also be vitally interested, in line with its own political 
and commercial considerations, that the oil would always 
in peace and war — be available to itself and to the countries 
of the free werld. 

There remains, finally, the eperating company itself, which 
must try to satisfy all these partly, er even wholly, conflicting 
interests and which must still act under U. S. laws and policies 
and ia accord with sound commercia! principles. In this respect 
the producing company is obviously concerned with the prob- 
lem of fitting its production and sales in any one country into 
its overall program for capital investment, production, trans- 
pert, refining and sales. 

Similarly, it is vitally interested in the safety of its invest- 
ment, the return on such investment, its freedom of manage- 
ment, and its protection agzinst any arbitrary requests or 
changes in operating conditions. lt can probably never satisfy 
any single one of the various parties concerned completely 
witheut ignoring some claims of another interested group. 

Thus the lot of the oil company engaged in foreign opera- 
tions is indeed not an easy one. In view of all the pressures 
and obstacles facing American oil companies abroad, no one 
should have been surprised if the companies had never ven- 
tured into the field of foreign oil. But if the foreign oil 
resources had not been effectively developed or, even worse, if 
they had fallen under the control of a hostile power, the 
United States, the producing countries, and the whole free 
world would have been the poorer, and their survival in the 
present power conflict might well have been placed in jeopardy. 


WHAT ABOUT THE FUTURE? 


Undoubtedly the overriding strategic, political and economic 
‘importance of foreign oil, the conflicts centering around it, 
| and the structure of the industry itself offer political, economic 
‘and legal problems of their own. The solution of these prob- 

lems can only be achieved on the basis of an equitable recon- 
ciliation ef all interests concerned. It is imperative to apply 
ithe rule ef reason and to limit the requests and policies of 
each party to what is possible and feasible in the circum- 
stances, taking into account that vital national and commer- 
‘cial interests, not only of the United States but of the whole 
free world, are at issue. Any other approach by the different 
parties could only jeopardize their entire position in foreign 
oil. 

But there actually exists a great community of interest 
among the operating company, its parent country and the oil- 
producing and consuming countries. Each one makes a major 
contribution to the others’ prosperity, economic stability and 
security, and none of them could actually do as well without 
the contribution of the others. Oil in the ground in the under- 
developed countries of the Middle East or elsewhere is of 
value to no one. It required the capital and skill of the Amer- 
ican and British companies to bring it out of the ground — a 
skill and an investment that cannot presently be duplicated 
in the underdeveloped countries. It also requires the markets 
of the importing countries to translate the oil resource into 
an economic value. The cooperation of all is needed in order 
to assure the economic prosperity and the security of each one. 

There are indications that an awareness of this basic com- 
munity of interest is slowly developing, even though destruc- 
tive forces tend to hide the constructive trends. In spite of. 
or perhaps even because of, the present turmoil about foreign 
oil the time has come. I believe, when another look should 
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be taken at the problems of foreign oil and at possible ways 
and means of reconciling and protecting the interests of the 
United States, of the other oil-preducing and consuming 
countries of the free world, and of the operating companies. 

he first, though unsuccessful, attempt along these line- 
was perhaps made in 1944 through the negotiation of an 
Anglo-American oil agreement. This effort failed, largely be- 
cause of the opposition of important segments of the U. S. 
2.4 of the U. S. oil industry which feared that such 
an agreement might be used to establish federal control over 
domestic operations and to promote an oil cartel. Much has 
happened since 1944, and it is obvious that foreign oil is 
becoming increasingly important to the free world, that it 
cannot be permitted to be treated like a political football in 
national policy or international relations, and that the issues 
and the stakes involved far transcend the interests and capa- 
bilities of any single party. 


Congress 


It is perhaps of interest to note that the same objections 
and fears which were previously raised in connection with 
an international oil agreement were also voiced at the time 
when the Interstate Oil Compact was first establishd in the 
United States. Since then the compact has proved to be a 
signal success. A great deal could perhaps be learned from 
a study of its operations, and some of it may well be of rele- 
vance for a solution of the grave problems of foreign oil. 

In this connection some recent actions of the compact are 
of particular interest. The fact that the conservation of U. S. 
oil resources and the development of production and conserva- 
tion in other countries of the Western Hemisphere are inter- 
dependent has influenced the compact to invite as official 
observers to its meetings the United States of Venezuela, 
Mexico, and the Provinces of Alberta and Saskatchewan in 
Canada. These invited parties have responded most coopera- 
tively. 

This action of the U. S. Compact might perhaps, as a first 
step, point the way to a future Pan-American approach to the 
problems of Western Hemisphere oil. The Western Hemisphere 
countries are linked by close economic and political ties and 
by common strategy in their defense against aggression from 
the outside. Together with the industry they may find new 
ways to cooperate voluntarily and without coercion, within 
appropriate fields, on such matters as the establishment of 
those basic facts which are essential for the conservation, and 
thus for the development, of their oil resources. Such activities 
must for their effectiveness depend completely on enlightened 
knowledge and the compulsion of mutual self-interest. But if 
successful, a Pan-American approach to the problems of West- 
ern Hemisphere oil may well become one of the most important 
bases for the political and strategic solidarity of the Western 
Hemisphere. 

Similarly, in the Eastern Memisphere, any apparent con- 
flicts of interest among producing countries, consuming coun- 
tries and the operating companies are actually far outweighed 
by the real and permanent community of interest among all 
of them. The Schuman Plan for the establishment of a Euro- 
pean Coal and Steel Community gives hope that it may also 
be possible to resolve other economic and political differences 
and conflicting interests and issues affecting Eastern Hemis- 
phere countries. While the problems of Eastern Hemisphere 
oil are in many respects very different from those of European 
coal and steel. there is no doubt that these problems, too, can 
and must be resolved equitably and peacefully. 

Once all sides clearly understand and appreciate their own 
as well as others’ problems. and provided there is good will 
on the part of all concerned. international oil, rather than 
leading to international frictions, should contribute to world 


understanding. x * * 
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PROCEDURE FOR USE OF ELECTRONIC DIGITAL COMPUTERS IN CALCULAT- 
ING FLASH VAPORIZATION HYDROCARBON EQUILIBRIUM 


H. H. RACHFORD, JR., JUNIOR MEMBER AIME, AND J. D. 


ABSTRACT 


The effectivenes= of digital computing machines in making 
technical calculations depends on how well the work is ar 
ranged to utilize the capability of the machines. This note 
presents a particularly useful way of calculating hydrocarbon 
vapor-liquid equilibrium in the flash vaporization (or conden 
sation) system. The method is well suited to sequence-con 
trolled computing equipment. It is not limited to equilibrium 
calculations and may be used for solution of most implicit 
equations in one variable. 


INTRODUCTION 


There i+ increasing interest in the use of electronic digital 
computers in research and engineering calculations. This is a 
fortunate and inevitable trend in view of both the increasingly 
extensive numerical work which is becoming a reutine part 
of many daily production operations and growing demand for 
the overwhelming amounts of calculations required by newly 
developed numerical metheds for solving heretofore unsolved 
problems. 

Machines are in many ways ideally suited to the task but 
of necessity present certain difficulties, for a particular prob 
lem to be solved must often be formulated quite different: 
from the way it would be arranged for manual solution. This 
is done in erder to take advantage of the inherent speed an | 
precision of electronic computers and at the same time to 
limit the need for number storage to the capacity of the 
machine. Therefore. this note is submitted to present a gen 
eral and quite powerful method of finding solutions of the 
frequently enceuntered implicit equation: 

Pie Sa es MOP, <6 bee. 
where the root. x,. is to be found for a given set of vy, ... ¥, 
The procedure is well suited for use with computing machine . 
for it usually requires but little storage or programming 
hevond that neces-ary to evaluate F. 


HYDROCARBON EQUILIBRIUM 


The method is described in terms of the problem it was 
designed to -olve. i.e.. the calculation of hydrocarbon vapor 
liquid equilibrium in flash vaporization. Given the composition 
of a hydrocarbon mixture and appropriate values of the equ 
librium ratios K. to find the phase ratio and compositions in 
a closed system: let z, be the mol fraction of the i-th compe 
nent in the mixture. If A, is the ratio y./x , where y, and x 
are the mol fractions of the i-th component in t!e vapor and 
liquid phases. respectively, then by material balance 

a, = Ex, + VE-«, 6: oe ek. 
where 1 and V are the mol fractions of the components in the 
liquid and vapor. respectively. Since L = 1-V. the relation- 
follow 

K,z, 
(K,-1)V +1 
Zz 


(K ‘a DV +1 : 


Manuscript received in the Petroleum Branch office Sept. 11, 195 


r= i? es ea ee ae a) ee 


x= 
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RICE, HUMBLE Oil AND REFINING CO., HOUSTON, TEX. 


By a total material balance for an S-component system 


s Ss 
; n= > SS eee eee a 
i=] j=] 
K,-1)z, 
(yi -x.) = Ee 
> > eT 
i i 


Equation (6) is of the form of (1) 
FV, £, Ea. Eat & aw eo. « 
and for any set ef K, and z, must be solved for root V.. 


From physical considerations it is necessary to study only 
the region 0<V<1, and it is known that only one, if any, root 


Continued on Page 3, Section 2 


(K;-1)2 
(Kj-1) Vel 





F(V,K;,2;) 2 = 











FIG. 1 — FUNCTION DEFINED BY EQUATION 6. 


SECTION 1 





NEW SERVICES , 4.) aol 
NEW WAYS OF Doing THINS 





x Latest News About New Tools, Techniques and Services j- sy 





a BONUS of 3472 B/D 


BY USING McCULLOUGH GLASS JET PERFORATORS 


THESE *TEN 





> 


TOUGH WELLS 


THESE SAME *TEN 
TOUGH WELLS WERE 
REPERFORATED WITH 


oe 





McCULLOUGH 
GLASS JET 
PERFORATORS 


*This is a matter of record. All ten wells had been 
previously perforated with little or no results. 
Then, they were reperforated by McCullough Glass 
Jet Perforators—production doubled, tripled, even 
quadrupled. Other operators have gained a produc- 
tion bonus—so can you! 


The purpose of McCullough Glass Jet Perforators 
is to get more oil from your well. And they do... 





McCULLOUGH TOOL COMPANY 

5820 South Alameda Street, Los Angeles 58, California 

405 McCarty Street (P. O. Box 2575) * Houston, Texas 
EXPORT OFFICE: Los Angeles, California 

CANADA: Edmonton, Calgary, Grande Prairie, Alb.; Regina, Saskatchewan 

VENEZUELA: United Oilwell Service Co., S.A.; Coracas, Anoco, Maracaibo 


PERFORATING, RADIATION LOGGING AND FISHING SERVICE ANYWHERE — ANYTIME! 


a A TOTAL PRODUCTION 
OF 602 BARRELS PER DAY 


PRODUCTION JUMPED TO 
4074 BARRELS PER DAY 
A TOTAL INCREASE OF 
3472 B/D — AN AVERAGE 
PER WELL OF 347.2 B/D. 


more oi! through clean, full gauge, slug-free holes, 
deep into the formation. You get the power of the 
jet, plus the efiiciency of the glass contained charge 
—harness2d to gain the kind of results you want— 
extra production—more oil. 

So, call McCullough TODAY for the hardest 
shooting perforators in the world. Write for 
Bulletin #301. 





SERVICE LOCATIONS: TEXAS: Houston, Snyder, Alice, Cisco, 
Corpus Christi, McAllen, Odessa, Tyler, San Angelo, Victoria, Wichita Falls, 
Luling, Beaumont, Sherman, Hadacol, El Campo. OKRLAMOMA: Oklahoma 
City, Guyman, Healdton. MISSISSIPPI: Laurel. NEW MEXICO: Hobbs. 
KANSAS: Great Bend. WYOMING: Casper. CALIFORNIA: Los Angeles, 
Avenal, Bokersfield, Ventura. LOUISIANA: Houma, Loke Char'es, New 
Iberia, Shreveport. COLORADO: Sterling. NORTH DAKOTA: Williston. 
UTAH: Vernal 
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ABSTRACTS 


245-G 
Equilibrium Considerations in Two-Phase Flow of 
Fluids Through Porous Media 
John A. Putnam, University of California, Berkeley, 
Calif., and Hassan H. Aboul-Seoud, Egyptian Bureau of 
Mines, Cairo, Egypt 

The basic assumption of the attainment of phase equilib- 
rium, required in the study of multiphase flow in porous 
media. is investigated for a single-component system. Equi- 
librium requires, at any cross-section normal to the flow, the 
existence of a uniform temperature between phases and a 
unique relation between this temperature and the vapor pres 
The from a temperature 
phases is shown to be of negligible order. By use of an expres- 


sure deviation uniform between 
sion for the rate of evaporation it is shown that the density of 
the vapor phase differs frem its density under equilibrium 
conditions by an infinitesimal amount. These 
tiated by experimental evidence, lead to the conclusien that 


the assumption of phase equilibrium for a single-component 


results, substan 


fluid is valid. It is pointed out that this assumption cannot 


be extended to multi-component systems without further 


research, 
246-G 
Application of Laboratory PVT Data to Reservoir 
Engineering Problems 

C. R. Dodson, University of Southern California; D. 
_ Goodwill, Standard Oil Co. of California, La Habra; and 
| E. Mayer, Standard Oil Co. of California, Tupman, Calif. 
The 


pressure-volume-temperature analyses of reservoir fluids. the 


paper summarizes the historical background of the 
errors involved in both the sampling and testing of reservoir 
fluids, the type of information required of a P-V-T determina 
tion, and the field conditions that limit the application of any 
one analysis results. Particular emphasis is placed on the 
necessity for approximating as closely as possible the liberation 
sequence occurring in the producing formation, flow string. 
and surface separators. A combined differential and flash or 
“composite” liberation best 


is suggested as the means of 


approximating this liberation sequence. 


247-G 
Some Theoretical Considerations of Tilted 
Water Tables 

S. T. Yuster, University of California at Los Angeles 

An analysis has been made of the factors responsible for 
tilted fluid contacts in petroleum reservoirs. The factors are 
static and dynamic with the former being controlled by those 
variables responsible for the capillary rise of fluids and the 
latter include rate of formation tilt and hydraulic circulation. 
The explanation that rate of formation tilt may be responsible 
for tilted contacts appears untenable. The role of some of 
these factors in the migration, fractionation, accumulation, and 
possibly the prospecting for oil is indicated. 


248-G 
The Estimation of Water Injection Profiles from 
Temperature Surveys 
T. J. Nowak, Union Oil Co. of California, Brea, Calif. 
The heat flow processes determining the injection and shut- 
in temperature logs in a water injection well have been ana 
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lyzed and the theoretical basis for determining the water injec- 
tivity profiles from the temperature logs has been presented 
Both the injection and the subsequent shut-in logs are neces- 
sary to resolve the injection interval into relative water intake 
strata; the former, to provide an accurate estimation of the 
thicknesses of the strata, and the latter to indicate the major 
intake strata. 
scribed for estimating the injectivity profile from the tempera 


and minor rates into the A procedure is de 
ture logs and the geothermal gradient and is applied to sev 
eral temperature logs. For a water injection well, a comparison 
is made of the injectivity profiles obtained from the core anal 


ysis, the spinner survey, and the temperature logs. 


249-G 
lonic Double Layer Conductivity in Reservoir Rock 
W. O. Winsaver and W. M. McCardell, Humble Oil and 
Refining Co., Houston, Tex. 
The abnormal conductivity rocks 


containing an electrolyte is shown to be a consequence of the 


found in shaly reservoir 
electrical double layer in the solution adjacent to charged clay 
This conductivity 
concentration of ions in the 


surfaces. increased results from a higher 
double layer than in the solution 
double layer. It is shown that the 


magnitude of the increased conductivity of a shaly reservoir 


in equilibrium with the 


material is influenced by the concentration and type of ions 
in the equilibrium solution as well as by the colloidal nature 
of the rock 
250-G 
Preparation of Engineers for Management 
Douglas Watson, McKinsey and Co. 

lechnological developments during the last decade have 
brought many more engineers into American industry: the 
growing importance of industry based on the application of 
complex engineering knowledge has posed severe management 
problems. Once past the developmental stage, technical indus- 
try requires administration — or “management.” The logical 
source for this management is the engineering profession. But 
all too often engineers make poor administrators. Trained in 
the scientific approach, they have difficulty in dealing with 
the emotional and subjective aspects of management. Inten 
sively trained in the technology of a limited engineering field. 
they must “know more and more about less and less” if they 
are to succeed as engineers. Yet the administrator must know 
a fair amount about a lot of things. What can be done in this 
paradoxical situation? By examining successful executive de- 
velopment programs a clue can be found. By considering the 
problem of making the engineer a successful administrator 
from the viewpoint of the engineer himself, ways can be 
developed to prepare him for management. Industry require- 
ments in terms of sound organization structure are also ex- 
plored. The technique of management appraisal is examined 
as a means of inventorying engineering executive talent. 
Finally, in the light of the unusual requirements of the engi- 
neer, the specific methods of developing engineering executives 
are evaluated — both from the viewpoint of the company and 
the man. If we are to capitalize on the present technical devel- 
opments, we must have more able engineer-managers. It is 
not enough to have engineering talent at the design and devel- 
opment stage — we have to know how to handle these engi- 
neering works. A realistic approach to preparing engineers 
for management will benefit individual and company alike. 
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251-G 

Gas Storage in the Playa Del Rey Oil Field 

John Riegle, Jr., Southern California Gas Co., 
Los Angeles, Calif. 

To date utility company underground storage of gas has 
generally been restricted to depleted dry gas fields. The Playa 
Del Rey project is probably the first to store gas successfully 
in a partially depleted oil reservoir with the recovery of large 
volumes of gas at high rates as the main objective. Oil recoy 
ery has been a scondary consideration. Problems encountere.! 
unusual to those of storage in a dry gas zone were: (1) the 
removal and retardation of formation of emulsion, (2) th 
upstructure movement of fluid during wit :drawal 
which formed fluid blocks. and (3) reservoir shrinkage result 
ing from encroachment of edgewater. The 


periods 


solution of these 
problems as outlined in the paper has resulted in increasing 
the withdrawal rate from the original design capacity of 4.000 
Mef per hour to the current 10,000 Mef per hour. Additional 
increase is anticipated as the operations continue. Migration 
reservoir performance, operational procedure and a historical! 
included to make this a resumé of the 
1942 to the 


252-G 

Salinas Valley Correlation Section 

J. E. Kilkenny, Union Oil Co. of Calif. 
rhis correlation section is one of a series prep: 
Names and Correlation 
under the chairmanship of R. T. 
SW-NE direction 
passing through the San 
the San Andreas feult. 
problems of geologic nomenclature in an area of rapid facies 
changes and extreme thickness of Tert 
sedimentary units. 


record are project tron 


its war time inception in fir-t of this vear 


red Dy the 
Committee of the AAPG 
White. It extends in a general 
Salinas Valley sedimentary 

Ardo Oil Field and terminating at 
The section exemplifies some of the 


Geologic 


across the basit 


variations in the 


253-G 
San Ardo — A Geologic Case History 
T. A. Baldwin, Monterey Oil Co. 
San Ardo oil field is the world’s largest commercial reserve 
probably the largest addition to Pacific Coast 
last ten years. Discovery of this vast 
tion resulted from persistent geologic studies and courageous 
drilling. Geology has also played a dominant role in analyzin 
peculiarities of the reservoir. 


of heavy oil: 


reserves in the accumula 


The present and future develop 
ment of the field will undoubtedly be planned by a close la 
son of geologic and engineering techniques. 


254-G 
Development History — San Ardo Field 
H. O. Miller, The Texas Co., Los Angeles, Calif 
Experience gained in early development showed the ne « 
sity of completing wells with gravel packed slotted liners. I 
also showed that water coned up rapidly and that wells shoul | 
be bottomed a considerable | 
Lombardi 


above the water tab 
Sand producers are bottomed a minimum of 75 ft 
and Aurignac wells a minimum of 50 ft above 


to cement the 


distance P 
water. lt 
casing approximately 20 ft 
the gas-oil interface to prevent downward coning of gas 


below 


Lost 


necessary 


circulation is experienced to a depth of approximately 500 
ft in the hills west of the Salinas River. It was necessary to 
provide protection from high water in the river bottom. Well 
have been deflected as much as 500 ft under the river without 
difficulty. The Lombardi Sand has a gas cap 20 ft in thick 
ness and a maximum oil column of 230 ft. Its average porosity 
is approximately 33 per cent and its permeability is approxi 
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causes. 
taken to 


tions and relia 


mately 4,000 md. This crude varies in gravity from 10.6° to 
12.1° API at 60°F. 300,000 Saybolt Universal 
Seconds at 80°F and its pour peint is 55°F. Gas/oil ratios 
vary between 15 and 100 cu ft/bbl. The original bottom hole 
pressure was approximately 900 psi. The 242 Lombardi wells 
completed to date have produced approximately 5,400,000 bbl 
of oil. Two small gas cap areas exist in the Aurignac Sand. 
These are not well defined. 


Its viscosity is 


This sand reaches a maximum 
200 ft. Its average 
porosity is approximately 30 per cent and the average perme- 
ability is approximately 1.350 md. The crude gravity varies 
from 12° to 13.5° API at 60°F, whereas its viscosity is 26,000 
Saybolt Universal Seconds at 80°F. 
approximately 85 cu ft/bbl. 


productive thickness of approximately 


Its average gas/vil ratio is 
The bottom hole pressure of the 
was approximately 1,000 psi originally. 
The 116 Aurignac wells now completed have produced approx- 
imately 2,300,000 bbl of oil. Surface facilities have 
specially designed to handle these low gravity high viscosity 
crudes. Lead lines are designed to provide for individual well 
Pumping equipment is installed initially with electric 
‘essary to heat the o'l to 
180°F to break down the foam and facilitate shipment. Four 
barrels of storage is required for each daily barrel of oil pro- 

Stock tanks are insulated and provided with steam 
Hot crude oil is blended with gas oil cutter stock when 
delivered to the An eight-in. pipeline delivers blended 
crude returns cutter stock 
to San 


Aurignac reservoir 


been 


gauges. 


motors for prime movers. It is nex 


duced. 
coils. 
pipeline. 
to Estero Bay and a four-in. line 
Ardo 
2£5-G 
Analysis of Pressure Build-Up Data 
G. B. Thomas, Signa! Oil and Gas Co., 
Calif. 
Several methods of analyzing pressure build-up data in wells 


This 


Los Angeles, 


have been presented in recent years by various authors. 
paper and method of D. R. Horner given 
Build-Up in Wells” presented at the 
Third World Petroleum Congress at The Hague in 1951. Ex- 
ample calculations are performed on data obtained by testing 
(1) graphi- 
(2) determination of the 
away from the well bore and. 
ree to which the formation adjacen’ 


reviews the theory 


in his paper “Pressure 


several types of wells. These calculations include, 


al estimation of final static pressure. 
productive capacity of the pay 
(3). estimation of the deg 
to the well bore has been damaged by completion or other 
Methods of testing and precautions which should be 
assure the best data possible are discussed. Limita 


bility of calculated results are also treated. 
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Minutes before the Welcoming Luncheon, Branch Chairman 
Paul Turnbull, Gulf Coast Chairman George Gray, and 
Meeting Chairman Buck Morris (below) double check their 
busy day's agendas . . . Reading clockwise, Morris gets a 
preview of W. K. Whiteford’s Luncheon address . . . Mem- 
bers fill the Rice Ballroom during a Well Completion session 
... G. '. Yates receives the Membership award for the 
Kansas Section from Membership Chairman Jack Moore. 
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Record Crowd Attends 


One of the most successful Fall Meetings of the Petroleum 
Branch. AIME, was concluded early this month in Houston 
lex. Measured by attendance figures alone. it could be con 
sidered the 1.533 


registered 


Branch’s most successful meeting. Some 


members members. associates and students 
for the three-day 


Oct. 1-3. In addition. 287 ladies and guests of members were 


junior 


session of 40 technical and economic 


paper- 


registered 


These registration figures represent approximately a 50 per 
cent increase over the previous record Fall Meeting attendance 
\ number of conditions were responsible for the large turnout 
Che fact that the meeting was held in Houston 


A large 


concentrated in 


of members 
one of the nation’s chief oil centers. was a big factor. 
number of Petroleum 
Houston and surrounding cities and their attending the meet 
However. 


Branch members are 


ing presented no problem. probably the largest 
contribution to the success of the meeting was the high quality 
of the papers and the prominence of the authors and speakers 
The Technology Committee is due the congratulations of the 


Branch for its selection of the outstanding material pre-ente | 


Random Notes 


The Annual Branch Banquet held in the Rice Hotel's Ball 
room took on the appearances of the Annual Institute Banquet 
held last February in New York City’s Waldorf. Institute 
Secretary Epwarp H. Rosie remarked that the occasion was 
one of the most successful Branch social affairs he had seen 
Registration of the record attendance went 
Chairman 


in some time 





considering the facilities. Registration 


Orro was a candidate for the busiest member in 


smoothly 
Herman A, 
Houston 
was an impossible one. Once the meeting was underway. he 


Prior to the meeting he was convinced that his task 
realized that his committee members were as efficient a group 
as could be desired W. S. (Buck) Morris, general chair 
man of the meeting. took advantage of the concentration of 
petroleum men to publicize Kilgore’s upcoming “Jub-Oil-lee.” 
Buck was passing out cigarette holders by the hundreds plug 


ging the East Texas o!l show 


R. I 


ments committee 


Linpaver, Jx.. co-chairman of the meeting arrange- 


was on the run constantly with the task of 


ion supplied with projectors, operators, point- 
Compliments were heard on the program of the 


keeping each 
ers, ete 
Hint 


Economics Session. which was arranged by KENNETH E 


and his committee 
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Houston Fall Meeting 


Gray, chairman of the Gulf Coast Section, mo 
his 


Grornce R 
told workers 
entirely for the smoothness with which the meeting progre «se 

Duvatt. Wittiams claimed that Core Lab’s 
served more coffee in one morning than it had in any one 


estly everyone committee were responsib! 


coffee ba 


at previous meetings. Reason: Duvall set up a television +« 
for World Series fans . .. R. M. Darine, co-chairman of th 
hotels committee, was bemoaning the fact that his work wa 
never done. After bedding everyone down. his committee be 
came the “hospitality committee.” 


Everyone was complimenting Kennetu B. Forp and hi 
entertainment committee for the good taste in entertainmen 
(HANK 


on W. K 


.. Houston newspapers were courting J. E. 
committee for 


functions . 
Kastrop’s publicity 
WHITEFORD’S 
Levy's general 


information 
luncheon address and Watrer J 
paper. Last thing Waitrrerorp did 
before returning to his Pittsburgh office was to drop by the 
AIME headquarters room in the Rice for a copy of the Les 
.. Three days after the meeting, by the way. requ 


welcoming 


session 


paper . 
were still coming in from the nation’s press for copies 


Levy's paper. 


From all reports, the field trip to Texas Gulf Sulph 
facilities at Newgulf. Tex., was a large success. The hospitality 
of H. E. TreicHier, vice-president and general manager, i 
still being applauded . . . The Gat, MouLtons were eagerly 
awaiting the arrival of Saturday, Oct. 4, and a side trip to 
Austin, Tex., for the University of Texas-Notre Dame football! 
... Craupve R. Hocort, chairman-elect of the Petroleun 
Branch. 
luncheon. Joun R. McMincan, remarking on the good 
done, expressed his unawareness of Claude's clerical back 


game 
AIME, gave the invocation prior to the welcomin 
iob 
ground .. . Incidentally, Claude received one of the warmest 
rounds of applause on record when announcement was made 
of his election to the chairmanship for 1953 
meeting goers were greeted by Mrs. STUART BucKLEY wit 
“Why. the last time | saw you was in a taxi in New York 
last February ...~ 


Perennial 


A pologies are due those who failed to receive preprints 
The Branch office in Dallas calculated for a record turnout 
of some 1.200 instead of a record turnout of some 1,500 
The same error will be avoided next year, it is hoped. wher 
the Fall Meeting will be held in Dallas . . . Physical laws ; 
sometimes reversed at crowded meetings. In the case « 
vator service from the mezzanine floor of the Rice Hotel. 
things that went up first had to go down to the main 
floor via stairway in order to catch one of the crowded lifts. * 
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New Branch Chairman Claude Hocott, John Bell and 1952 
Chairman Paul Turnbull discuss Branch business (upper 
left) ... Reading clockwise, the open meeting of the Execu- 
tive Committee . . . Mrs. Paul Turnbull, Mrs. George Nye 
and Mrs. A. S. Parks entertain at Ladies’ Coffee ... Alvin 
Geyer, the 1500th registrant, gets his badge from Dorothy 
Wisenbaker, while Registration Chairman Hermann Otto 
tallies the day’s record-breaking attendance receipts. 
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Gulf Coast Cementing Practice 


Vernon R. Young, division engineer 
for Halliburton Oil Well 
Co., spoke before a recent meeting of 
the Pacific Petroleum Chapter’s Junior 
Group. A former district engineer for 
the company in Louisiana, Young com- 
pared cementing practice in the Gulf 
Coast area with California practice. 


Cementing 


Specifically, he limited his discussion 
to the territory the South- 
east corner of the Gulf Coast, or Louisi- 
ana and Mississippi. Highlights of 
Young’s remarks are summarized below. 


covered by 


In this area, the wells vary from 300 
{t to 15,000 ft in depth. The 
formations run from hard sands, lime- 
stones, or chalks to loose unconsolidated 
sands. The temperatures range from 
100°F to above 350°F. It is impossible, 
cementing 


below 


therefore, to have one set 
program to meet all these conditions. 

There are, however, a few standard 
practices throughout the area. Produc- 
tion strings are generally 5‘ in. to 7-in. 
casing and hole size 77% in. to 9%4 in. 
The surface pipe is usually 10%4 or 95. 
in. Two plugs are used while cementing 
and the top plug is pumped to a shut- 
off. The pump down rate is as fast as 
practical, and both rig pumps and ce 
menting pumps are used. No measure 
ments are made during pump down as 
the top plug is pumped to a shutoff 
Mechanical centralizers 


re used. The casing is generally set 


cleaners and 


through the production zone and gun 
perforated. Often the top plug is below 
the productive interval, and is not 
drilled out. 

Ihe remaining variables are the ce 
menting materials, and the methods of 


mixing and handling. 


Coastal Region with Miocene 
Sand 

In this area the wells are deep. fre 
quently from 12.000 ft to 15,000 ft. 
The temperature gradient is 16° to 17°F 
per 1,000 ft. Standard practice is to 
use a slow cement. On the 
deeper wells a retarder is added either 


setting 


to the 
cement. 


mixing water or to the dry 
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Reported by R. H. Burke 


Pacific Junior Group 


The Mivcene sands are soft and carry 


a high pressure. [t is necessary, there 
tore, to follow a strict 
Che mud and the hole 


erns the weight of the cement. Low per 


mud program 


condition gov 
centages of bentonite are used in the 
cement. 


Wilcox-Eocene Formations of 
Central Louisiana 

These formations resemble some Cal 
ifornia 
having a producing thickness of less 
than 50 ft. The producing sands are 
generally interbedded with shale 

Water may be found below 
within the 
creases the difficulty of obtaining a good 


sands, but are much thinner 


above or 
producing sands and in 
cement job. The temperatures in this 
area are lower than those of the coastal 
region, and a slow setting cement give 
ample pumping time. It was an early 
practice to use ahead 
of the standard batch. The gypsum ce 
ment would be displaced to behind the 


gypsum cement 


pipe and then allowed to set. The stand 
ard batch was then squeezed behind the 
gypsum cement. 
Lost circulation 
cements have also been used. The shales 
ash of the 
this area dissolve in fresh water or the 
filtrate from the cement and make it 
dificult to obtain a job that 
does not fail. To decrease this tendenes 


materials and gel 


and volcanic formations in 


cement 


10 per cent salt solutions or formatior 
water has been used ahead of the ce 
ment and for mixing water 

difheult 


been used 


Remedial work is very 
as many as 17 stages have 
in order to obtain a successful job. A 


single packer is generally used above 


the point to be cemented. The success 
of these remedial works depends largely 
upon the success of the primary job 
Gel cements, perlites, salt solutions 
and low water loss cements are all be 
ing considered for further work in solv 


ing the problems of this area 


Upper Cretaceous of Mississ‘ppi 

and North Louisiana 
These formations range in 

from 2.000 ft to below 10,000 ft. 


depths 
The 
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secret of cementing in this area is the 
isolation of the zone, tailor-made cement 
containing up to 12 per cent gel, mul- 
tiple stage cementing. and block squeez- 
ing. Low water loss cements are used 
in remedial work. In this area the ini- 
tial job also has a significant bearing 
on the success of the squeeze job. 


Lower Cretaceous 


Here the formations grade into harder 
sands. There are high pressure zones 


with weak zones above and therefore. 


the ever present danger of blowouts. 
This condition has caused attention to 
be called to proper mixing. In one field. 
success has been gained by first mixing 
1 heavy cement and following this with 
A five per cent phos- 


ahead of the 


normal cement. 
phate solution is used 


cement. 


Jurassic 


These formations grade from hard 
sands to oolitic lime. Primary 
ing is not too difficult. The lime resists 
<queezing in remedial work. Water may 
e injected into these limes at relatively 


but the coarser materials 


cement 


low pressures. 
of cement will not squeeze. Only five 
or six sacks at a time can be put away 

The outstanding differences between 
California and the Gulf Coast are the 
formation thicknesses which sometimes 
in the Gulf Coast may be only three to 
four ft of California 
thicknesses are much greater. The for 


zone, while in 
mation pressures of the Gulf Coast are 
generally much higher than in Califor 
nia. The hole size and casing used in 
the Gulf Coast are smaller than in Cal 
fornia and a closer fit between casing 
ind hole is generally the practice in the 
Gulf Coast. Formation temperatures in 
the Gulf Coast region may be as high 
is 389°F. In the Gulf Coast 
s common practice to set through the 


region it 


zone and gun perforate while in Califor 


nia common practice is to set above 
the zone and run perforated liner. In 
California the tendency is to use higher 
percentages of lost circulation materials. 

x* * * 
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“.eeThose same 
well conditions 
occurred over in 
Kansas in 1943... 
Here’s how 


they were handled” 


Let a difficult problem arise, or an unusual 
set of conditions crop up, and it’s an 
odds-on bet your Lane-Wells man can cite a 
parallel case and outline the best way of 
meeting the present situation. That's how 
experience—Lane-Wells experience — pays 
off for you. 

For, in doing more than 170,000 perto- 
rating jobs, your Lane-Wells men have met 
(and helped to answer) practically every 
problem an oil well can offer. Five, ten, 
fifteen or more years of experience in 
nearly every oil field in this country have 
taught Lane-Wells men how to handle 
even the most difficult perforating jobs — 
what guns to use, whether bullet, shape- 
charge or combination, what set-up, what 


unusual precautions to take. And they have 


Call LANE-WELLS for the finest equipment to do those jobs! 


LANE® WELLS 
Tomorrows Teele Today! 


General Offices, Export Office, Plant + 5610 So. Soto St., Los Angeles 58 
LOS ANGELES * HOUSTON + OKLAHOMA CITY © LANE-WELLS CANADIAN CO. IN CANADA © PETRO-TECH SERVICE CO. IN VENEZUELA 


Better Perforating 
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DISCUSSION OF THIS AND ALL FOLLOWING TECHNICAL PAPERS IS INVITED 
Discussion in writing (3 copies) may be sent to the Editor, Journal of Petroleum Technology, 408 Trinity Universal Bldg., 
Dallas 1, Texas, and will be considered for publication in the Transactions volume Petroleum Development and Technology. 
Discussion will close December 31, 1952. Any discussion offered thereafter should be in the form of a new paper. 








NATURAL GAS IN THE PROVINCE OF ALBERTA, CANADA 


J. F. DOUGHERTY, EMPIRE TRUST CO., NEW YORK, N. Y., MEMBER AIME; ANTHONY FOLGER, DeGOLYER AND 
MacNAUGHTON, DALLAS, TEX.; HOWARD R. LOWE, DELH! OIL CORP., DALLAS, TEX.; JOFFRE MEYER AND E. G. 
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ABSTRACT 


The status of the natural gas industry in Alberta, Canada 
is described with particular reference to the current extent 
of natural gas reserves and possibilities for additional develop 
ment. Certain major fields are discussed as representative of 
the types of gas accumulations within various broad geographi 
cal divisions of the provinces. The estimation of the future 
performance of a gas reservoir is discussed as the basis for 
an estimate of the future availability of natural gas from 
presently known reserves. The future availability of the pro 
vincial reserves and the estimated future demand for gas 
within the province are described. 


INTRODUCTION 


This paper is a condensation of a detailed study of the 
natural gas reserves and the future availability of pipelin 
gas in the province of Alberta as prepared for Trans-Canada 
Pipe Lines Limited and presented in public hearings at 
Edmonton and Calgary before the Petroleum and Natural 
Gas Conservation Board of the Province of Alberta. The stud 
began in October, 1950, and resulted in the preparation o 
five volumes of data at the expenditure of more than 20,000 
man-hours. This paper is designed to afford a broad picture 
with detail limited to a type example of both natural ga 
accumulation and future availability of gas supply. 

Alberta has an area of 255,285 square 
miles which, for sake of comparison, is 8,359 square mile 
smaller than the state of Texas. Natural gas was first discov 
ered in 1883 at the now abandoned Alderson well located some 
20 miles southeast of the town of Princess. The first gas in 
commercial quantities was found at Medicine Hat in 1890 
During the last 68 years, 187 localities have been discovered 
which are capable of gas production, and 73 per cent of these 


The province of 


References given at end of paper. 

Manuscript received in the Petroleum Branch office Feb. 1, 1952 
Paper presented at the Annual Meeting of the AIME in New York Cit 
Feb. 18-21, 1952. 
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have been found since 1945. Sixty fields currently are produc- 
ing gas, including 22 non-associated gas accumulations. 

Location of the oil and gas fields and prospects in the 
province of Alberta is shown in Fig. 1, together with a list 
of the localities of measurable gas, Fig. 1A. 

The estimated total provincial gas reserve as of Jan. 1, 1952, 
for the 104 fields estimated, is 11.7 trillion cu ft proved and 
probable, and for the 187 known areas capable of production 
is in excess of 16 trillion cu ft on a total proved, probable, and 
possible basis. Five fields (Pincher Creek, Leduc-Woodbend, 
Viking-Kinsella, Cessford and Medicine Hat) are estimated 
to have recoverable reserves of more than one trillion cu ft 
each. A sixth field, Turner Valley, was initially in this group, 
but its reserves have been depleted substantially. Twenty-four 
fields, of which the above mentioned six fields are a part, have 
estimated gas reserves (including the possible category) in 
excess of 100 billion cu ft. These 24 fields account for 79 per 
cent of the total provincial reserves. 
analyses reflect that 56 per cent of 
\lberta’s gas reserves are contained in sediments of Cretaceous 
age; 30 per cent in sediments of Mississippian age; 10 per 
cent in sediments of Devonian age; three per cent in sediments 
of Triassic age: and the remaining one per cent in Jurassic 
and Permo-Pennsylvanian sediments. It is expected that the 
relative importance of the Mississippian, Devonian, and Trias- 
ic sediments will be increased as exploration progresses. 


Comparative systemic 


GENERAL GEOLOGY 


The western Canada basin comprises the sedimentary area 
between the Canadian Shield and the Rocky Mountain Front 
Range, the Arctic Ocean, and the International Boundary. 
The basin has an approximate area of 765,000 square miles and 
embraces parts of the provinces of Manitoba, Saskatchewan, 
Alberta, British Columbia and the Northwest Territories. 

Generalized columnar sections for the Province of Alberta 
are shown in Fig. 2. Substantially all of Alberta, except its 
northeast corner, has sedimentary cover. Sediments of all the 
geologic systems are represented, except those of Silurian age. 
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Ordovician sediments are present only in the Rocky Mountain 
belt of Alberta and in the southeastern corner of the province. 
Great thicknesses of Tertiary sediments occupy parts of the 
Alberta syncline, but this interval represents a small portion 
of Tertiary Throughout about one-half of the prevince. 
in the north and east parts, Cretaceous sediments rest directly 


time 

on Devonian rocks.'* The two principal overlapping reck units 
age. In a northeast 
southwest line strike) between the 
Foothills Belt and the Canadian Shield, Cretaceous sediments 
overlap progressively the stratigraphic from Jurassic 
to pre-Cambrian. East of the Alberta syncline, the sediments 


are of Cretaceous and Upper Devonian 


(normal to the regional 
section 


of Jurassic through Mississippian thin to zero forming several 
wedge-out belts many hundreds of miles in length. Through 
20,000 River Ridge. 
Devonian rocks rest on the pre-Cambrian. Over the apical area 


out some square miles of the Peace 
of this ridge, high Upper Devonian sediments rest on pre 
Cambrian, with successively older Devonian rocks developing 


flankward. 


GEOLOGIC HISTORY 


The sedimentary history of the Western Canada Basin ha- 


been discussed in considerable detail in a recent paper by 


}. B. Webb. 

The major portion of the clastic sediments composing the 
Alberta 
from the west. During certain depositional periods these sedi- 


sedimentary section of the province of was derived 


ments were deposited relatively close to the present Rocky 
times the seas extended into Sas 
small thickness of clastics 


Mountains, while at other 


katchewan or beyond. A relatively 


present in eastern and central Alberta were derived from the 


Canadian Shield. 

Lower and Middle Cambrian sediments accumulated in the 
Cordilleran geosyncline which later the site of the 
Rocky Mountains. Upper Cambrian time witnessed 
general submergence of the province and the usual succession 


became 
present 
of Upper Cambrian sediments, so characteristic of central 
North America, were deposited. From the end of the Cambrian 
to the beginning of the upper Devonian, Alberta was mostly 
emergent local deposits of Ordovician and the 
development of a deep Middle Devonian evaporite basin in the 


except for 


eastern portion of the province. During Upper Devonian time 
the presence of shallow seas over most of the central region 
of Alberta made possible the widespread growth of reefs. 

Between the beginning of Upper Devonian and the begin 
ning of Cretaceous time, the province of Alberta east of the 
Rocky Mountain Front Range was generally an area of sub 
sidence in the Foothills Belt and was emergent throughout 
most of the rest of the province. Important exceptions were 
the accumulation of Devonian and Mississippian sediments in 
the southeastern portion and parts of the central portion of 
the province. Although sedimeftts of Triassic age are present 
generally throughout the Foothills Belt. it is significant that 
in the isolated Peace River Basin great thicknesses of marine 
Triassic accumulated. 

During all Cretaceous time, thick sediments were deposited 
in Alberta. Much of this was due to marine transgression but 
occasional continental deposits are in evidence, especially in 
the upper portion of the Blairmore. Climate favorable to depo 
sition of coal and conditions favoring the presence of voleani 
ash were widespread. 

Thick Tertiary Alberta svn 
cline. These, however. represent only a small portion of Ter 
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tiary time, and most of Alberta was emergent during the Ceno- 
zoic and continued erosion developed the physiographic fea- 


tures which characterize the present topography of the 


province 

The principal periods of orogeny were the Nevadan Revo 
of the 
at the close of the Cretaceous which culminated in the develop 


Rock 


lution at the close Jurassic and the Laramide Revolution 


ment of the Mountains and the deepening of the Alberta 


synecline 


STRUCTURAL CHARACTER OF THE 
PROVINCE 

Che principal structural alignment of Alberta is northwest 
Many 
super mposed on these 
south trend. The chief structural features are the Rocky Moun- 
folded and faulted Foothills Belt. the Alberta 
syncline, the arch, the Alberta shelf, the Moose 
Jaw-Mackenzie syncline, and the Peace River Ridge. 

The Alberta shelf, 


appears to consist of a series of semi-parallel northwest-south 


and southeast of the local producing structures are 


regional folds and have a more north- 


tains, the 
Sweetgrass 


instead of being a single homocline, 
east regional anticlines and synclines of low relief which per- 
sist for long distances and develop shallow local closures. 
Some of the with these axes. 
and their orientation generally follows a structural pattern. 
While many Alberta have 


Paleozoic periods of 


Devonian reefs are associated 


of the known tectonic features of 


counterparts and result from several 


recurrent movement, the principal orogeny took place in Ne- 
[he Alberta shelf area is charac 
and no great subsurface structural 


vadan and Laramide time 


terized by gentle folding. 
known which are similar fo those prevalent in 
United States. The 


is the Peace River Ridge. 


features are 
the Mid-Continent 


approach to such a 


area of the closest 


feature 


RELATIVE IMPORTANCE OF RESERVOIR 
TYPES AND THEIR STRATIGRAPHIC 
DISTRIBUTION 


Most of 


recently that 


Al be rta’s oil and gas fields have been discovered sO 
it is still too early to name the controlling factor 
in reservoir traps and recovery mechanisms. Despite incom- 
certain generalized trends suggest the relative im 


traps and depletion 


plete data 
portance of structural vs stratigraphic 
vs waterdrive recovery mechanisms of these gas accumulations. 


Structurally controlled accumulations relatively uncompli- 


cated by elements of stratigraphic trapping. are limited in 
The Madison reservoirs of the Foot 

controlled. The oil 
fields are 
basal Cretaceous and Viking gas 


Alberta Plains are 


number and distribution 

hills Belt are structurally 
the Joseph Lake and 
tural closure. A few of the 
of the Central and Southeastern 


controlled 


reservoirs in 
Excelsior localized by struc 
reservoirs 
structurally 

Stratigraphically controlled reservoirs and composite reset 
voirs (both stratigraphically and structurally controlled) dom- 
Alberta 
reservoirs are those in the Viking 
dOreille Fields. and 
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inate the Central and Southeastern Plains. Type 


examples of stratigraphic 
Kinsella, Medicine Hat 


and Pendant 
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Ordovician sediments are present only in the Rocky Mountain 
belt of Alberta and in the southeastern corner of the province 


Great thicknesses of Tertiary sediments occupy parts of the 


Alberta syncline, but this interval represents a small portion 
of Tertiary time. Throughout about one-half of the province. 
in the north and east parts, Cretaceous sediments rest directly 
on Devonian rocks.’* The two principal overlapping rock units 
are of Cretaceous and Upper Devonian age. In a northeast 
(normal to the regional strike) the 
Foothills Belt and the Canadian Shield, Cretaceous sediments 


southwest line between 
overlap progressively the stratigraphic section from Jurassic 
to pre-Cambrian. East of the Alberta syncline, the sediments 
of Jurassic through Mississippian thin to zero forming several 
wedge-out belts many hundreds of miles in length. Through 
20,000 miles of the Ridge. 


Devonian rocks rest on the pre-Cambrian. Over the apical area 


out some square Peace River 
of this ridge, high Upper Devonian sediments rest on pre 
Cambrian, with successively older Devonian rocks developing 


flankward 


GEOLOGIC HISTORY 


Ihe sedimentary history of the Western Canada Basin has 


been discussed in considerable detail in a recent paper by 


J. B. Webb. 

[he major portion of the clastic sediments composing the 
Alberta 
from the west. During certain depositional periods these sedi- 


sedimentary section of the province of was derived 
ments were deposited relatively close to the present Rocky 
Mountains, while at other times the seas extended into Sas- 
katchewan or A relatively small thickness of clastics 
present in eastern and central Alberta were derived from the 
Canadian Shield. 


beyond. 


Lower and Middle Cambrian sediments accumulated in the 
Cordilleran geosyncline which later became the site of the 
Rocky Mountains. Upper Cambrian time witnessed 
general submergence of the province and the usual succession 


present 


characteristic of central 


North America, were deposited. From the end of the Cambrian 


of Upper Cambrian sediments, so 


to the beginning of the upper Devonian, Alberta was mostly 
except for local deposits of Ordovician and the 
development of a deep Middle Devonian evaporite basin in the 


emergent 
eastern portion of the province. During Upper Devonian time 
of the central region 
of Alberta made possible the widespread growth of reefs. 


the presence of shallow seas over most 


Between the beginning of Upper Devonian and the begin- 
Alberta east of the 
was generally an area of sub 


ning of Cretaceous time, the province of 
Rocky Mountain Front 
sidence in the Foothills Belt and was emergent throughout 


R 
1ange 


most of the rest of the province. Important exceptions were 
the accumulation of Devonian and Mississippian sediments in 
the southeastern portion and parts of the central portion of 
the province. Although sedimefts of Triassic age are present 
generally throughout the Foothills Belt, it is significant that 
in the isolated Peace River Basin great thicknesses of marine 
Triassic accumulated. 

During all Cretaceous time, thick sediments were deposited 
in Alberta. Much of this was due to marine transgression but 
occasional continental deposits are in evidence, especially in 
the upper portion of the Blairmore. Climate favorable to depo- 
sition of coal and conditions favoring the presence of volcanic 
ash were widespread. 

Thick Tertiary Alberta syn- 
cline. These. however. represent only a small portion of Ter- 
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tiary time, and most of Alberta was emergent during the Ceno- 
zoic and continued erosion developed the physiographic fea- 
tures which characterize the present topography of the 
province. 

The principal periods of orogeny were the Nevadan Revo- 
lution at the close of the Jurassic and the Laramide Revolution 
at the close of the Cretaceous which culminated in the develop- 
ment of the Rocky Mountains and the deepening of the Alberta 


syncline. 


STRUCTURAL CHARACTER OF THE 
PROVINCE 


The principal structural alignment of Alberta is northwest 
and southeast. Many of the local producing structures are 
superimposed on these regional folds and have a more north- 
south trend. The chief structural features are the Rocky Moun- 
tains, the folded and faulted Foothills Belt.“°* the Alberta 
syncline, the Sweetgrass arch, the Alberta shelf, the Moose 
Jaw-Mackenzie syncline, and the Peace River Ridge. 


The Alberta shelf, instead of being a single homocline. 


appears to consist of a series of semi-parallel northwest-south- 
east regional anticlines and synclines of low relief which per- 
sist for long distances and develop shallow local closures. 
Some of the Devonian reefs are associated with these axes. 
and their orientation generally follows a structural pattern. 


While many of the known tectonic features of Alberta have 
Paleozoic counterparts and result from several periods of 
recurrent movement, the principal orogeny took place in Ne- 
vadan and Laramide time. The Alberta shelf area is charac- 
terized by gentle folding, and no great subsurface structural 
features are known which are similar fo those prevalent in 
the Mid-Continent area of the United States. The 
approach to such a feature is the Peace River Ridge. 


closest 


RELATIVE IMPORTANCE OF RESERVOIR 
TYPES AND THEIR STRATIGRAPHIC 
DISTRIBUTION 


Most of Alberta’s oil and gas fields have been discovered so 
recently that it is still too early to name the controlling factor 
in reservoir traps and recovery mechanisms. Despite incom- 
plete data, certain generalized trends suggest the relative im- 
portance of structural vs stratigraphic traps and depletion 
vs waterdrive recovery mechanisms of these gas accumulations. 

Structurally controlled accumulations relatively uncompli- 
cated by elements of stratigraphic trapping. are limited in 
number and distribution. The Madison reservoirs of the Foot- 
hills Belt are structurally controlled. The oil reservoirs in 
the Joseph Lake and Excelsior fields are localized by struc- 
tural closure. A few of the basal Cretaceous and Viking gas 
reservoirs of the Central and Southeastern Alberta Plains are 
structurally controlled. 

Stratigraphically controlled reservoirs and composite reser- 
voirs (both stratigraphically and structurally controlled) dom- 
the Central and Southeastern Alberta Plains. Type 
examples of stratigraphic reservoirs are those in the Viking- 
Kinsella. Medicine Hat. and Pendant d’Oreille Fields, and 


Vol. 195, 1952 


inate 





























res “peepee 
T20N "PespTE 
eee 
copter a 
\ereqnes “pewaree 
enw ree 
mel (vi 
| oer ts 
| ener s) 
mer av 
(vo8 28 7v ! pape) 21) eorwoumy 
(qoosqhem - 198271 290) qoosqse. 
(Weve © papni re) seosem 
mieeso, uesiem ore & 
whuserwa Pret &) 
(sprees 228) uwqeae 
[ener sene 1728 © papmy res) semen 
wee ‘Burma wel (s) 
Ce ry orer 
ser 
mer 
oer 
ore! 
eter 
oer 
seer 
«tor 
ter 
Aaqrea sousny ore 
oreng mer 
2471 posaqmes me 
esse, seer 
prewes wer 
veom “home oper 


(Aomta-Aswwwm 200) Aor 
owl rk oe 





om tse 

I0N ser 

mer 

oe wre! 

ow weer 

wom * oqer 

wroqnes * ot 

ges * wee! 
seem “seqeL rye! i 


} eee} enboro@ 228) ann weal 
F 09882 > & Papnt ra) qoouduung 


peosres Pe) ©! PepRi rut) seWTED MNOS 

| some> mows aper w 
” 
(or) 











ca 
ier 


oer 





eBoy ves) 





orl ere 





saand 22088 
wae 


(21240 PP reese 228) meowes 


Avaceo 


(perqpoee - Pr © Pepri ze) SUITED 


amo 


(presses > 228) qaasd 200m 


oar) Weary Bemenn 2)4og@ 228) Bewreney 


Boxer 


(21 e0rE- pep seD 228) aturson 





(2407) wemewere 228) peers! Beet 


Jaye urampaory 
oan) Anows 





Souder) 














oe 


(or 
(i 


(2) 
a 






ee ee ae 





(von mpesd jo 


ase aon © oy perrdde mon “peamporm 
papny sur 41s 2m204) @Doweney 





(ee cowre- Berga papery ses) wurst 


oe 

soang semen 
*1H 28 20H 
opeon 


a oe ee 


vert Aon 





ofena 
wenognceses 04 
awoqrureey 104 
owl wed 





auesanra 
nieemo, wed 19 


rid OS MISQIY HO HF 
wos e8py 

menerqem 1883 

vung otea 





sory oqumsg 
prog Surumcsg 
n46N oO 
0 

wows mo 
one) dospacg 
tie 

ea 

ausneied 




















is) 


vd 


——. 
sabe ery wos) prresedes mow) sovee. 
fer eceern- Beem, oF pepey ver) ssomed 





mag -pseyeee> 


proyese> 
sneed 
wureBere> 
yaneed 

weosde> 
piwwe> 

gees rowed 
qos “rsosureD 


(pesqpcem - np 7} ©: papni rus) sewre> 
ooqere) 


oer) eewry Bemenm s4og 
(oer) eerary fewenn hog e28) “hog 





10H adorney 
nreey 
vee) Eee Bewenny: s)4og 226) oer] eermy 








eon 
3 neeeD 











~ 


Wen pedeo.g 20 plei4 


se, aia Sa 
2 Danie 














wowu ON 


Asmnorn sneusD 


“VOYNVD ‘VLdadTV 4O JDNIAOUd ‘S1D3dSOYd GNV SG13Id 110 GNV SVD 4O dvW— 1 ‘O14 


ee od 


sdvimeus 100 Ouson e10e, + 


soetneg 180 PN 10 Is OO PN HO BRR 


en ee) 


On3937 

























































































































































¢ A ulssouOHily m | 
sade > 
LLLLLAALAAAAA AAA a senses es 
] ulwope 
ould AOUJNWOW UNS |0S0g 1 | 
| 40980) 
{ 
+ 4 aj)oy | 
au07Z | 
por04s 
7777 Teanga (IS = ; | 
A ate | puss swon } w 
3141 YOONOIO | oA 
s6urwwn 4840108|9 : j alesis 72@s0OWy . 
=. > | 
= Al ada @ } < | 
3 z @ ° 
} 2 ad = 8 oak | a 
_ 3 3 (SO1uOW)) 
= : 3 pucs 4 | 
five ; : b8e109.) @ 
e10Ws018 = ejous m4 
104004 o | 
berrrrrrrrrr] O i ¢ | 
a\10p puss 1S 4 v 
oe 01408 Spidoy puos9 sadd anbas een WN 3 
P ejous | 2 . 
“—— vow 40H | = ys 
VOANING 4 eer = 
4 pu0sS 
j pu e100 | Mm 
] = . Pevvivivttvely 
i i puos:} 4¥3MO71 Ww 
poo - —_ errr pasa cacenanannanassasssssanassnsnsanadpansssnsssanacaaanssasnsnansal os. 
puos ojeqiy 
josog © 
feiss scacssacssannnnnnsaasaeanans 2 
: | ™N 
42 
z 
pubjs; moa oO; “we oO 
een 2 PARRA 4 4 j i 
ajous 
me PUOG 19\S0H | 3 Oo 
pudjs) Mog 
pn PUCIOS Sd a sbi 
f j 
a\ous 2 
S Z| | 
puos burwia Pus uord/e0G 
Oo aA 
T ° SNOZIVL3SYD | 
c- | 
°o 
e)ous @10uSs »D 
| {> w | ydlupeog QD 
puos 4 F 4 o 
punodbuidwar | & > ° | 
= 2 | 
e u 
mas tan: 2 | 
21025 u8i3 : Ws | b 
J =< oO 
© io bad Cc 
° ° sasinud v | 
° a10US e10uS 3 | 
3 ~ a)0us | 
+ Opo10}09 0p0s0109 gious S 
° °o 
ejous y Ww 
z 
: 3 repre arery . 1 
- ° uoberu | 
- 4 } 4 LLLLLLAA AAA AA hoch , 
SH200S a | 
a say 2u0)$4901g 2u0jS420/8 nodowsoy 
EE _ . —_' - _ | 
vo I . . 2 ~ | 
ae ain | @10uS pus wnips05 puos wnips04D pus wnips0d 2 
ae - '] 4 } \* | 
aj0us $4005 8)UM o 
sSaig 2 
b ae + - ——— —-— s ajous sf 
qoidom QOo1dom > u3addNn 
D 
= puos | 
3 440g 087 440g 087) poomybin | 
= . | i 
14 O04 = | 
20067 = | 
}-—_—_-—--_______14— — - = 
4901) eUOISQiY 4 
a)0us bed | 
jSOwes04 s00g A) 7271159 ou juow s0riy Aye z 
abi Mae 
e407 yong no0e7018 i:dom 4 
cae oOo 
vowpio G 
are 5 — S v 
-0d10eg ™0d100g od,00g 
Ct alain 
“iy Mii iif voOjuowp 3 s0nty AJOW 4S 
“a 
4 Y O0d0Ns0g Sit @uIdNDs0g 4ue@sesg jueselg IN30O3 We 
J Z 3N3903 
-—- — --- 4 m 
g 4 4 3N3009! 710 AMVILYSL = 
A / o— -~---—_--__+ 
tA J , oO 
A / 7, INIDOIW 
/ 4 / Y, (bu N 
y ’ 3N300! 14 oO 
yy BN3901 $137 | 
Wi yy A }——4 AYVNYZLVNO | © | 
U3 yy Yi); Y Yy GZ 1N3934 | | 
z‘e's 2/3 81"e's £801 40 Tw 1 273 €12sn@ 4) 2/3 6 2/3 @@!! 40 TW Pi 27S) 6‘21'St 27m Si 27m @ 91 SV3MY NOISIAIO SOSN3D 310WIKOuddY | 
ZAI Nid ] 
NU3LSV 3HLNOS WUiN39 1S¥3 | NY3iSV3HIWON warts 
wiu20.v wend? $171H1004 $111H1004 ONY vue | 
Vi836 TV NY3HINOS| Vin3e TY NYIH1BON uRAly 30N3¢ | 
SNIVId Vin3slV 34N0? 39N0 | 




















NOLHONVN OVA ONY B3A709 30 sé 491 8A G09 








} 
. 


KLLkLkLkLkLkL kh AM hhh 


vOlsQqwos 4eddr 





| 








wOrsQ wo sadd 














4¥3M07 


}- 


37001W 


NVIDIAOGYHO 










































































































































































Ly u3ddNn 
NVIYNTIS 
| 
Y YL G 4¥3M07 | 
G Yy Yj hccabanied 
YY WHI. senny isou9 
WL: Yj Yt), seed 
. EA OS ewny4 
etapa, 
s 3 : ; 
ae | o a T 
841 woj0g ee NVINOA3ZQ > 
uossesser ee | eas 
° 
< | 3 Yy3ddNn 4 
g oxaiy oO 
v 3 N 
°o 
4 ro) 
* |} Sw404 @@suL _— 
7 e 
= s9S1)10d oO 
* 
mOouseg moys"g 
. x 
puds 44u08 7 5 
Ss anne 3 
45408 2 D 
se 1c = - 
: 8 
3 ” 
> 
ote a NVIiddISSISSIW 
iia = 
puny ps) 
; Db 
] 5 a 
> OW, 
a ° 
< : & 
Mj 3 YU::HA; a 
Kee Z ¢ LiL pt 
Wi Mii > NVINVATASNN3d 
te AA ff 3 8 uloyuNow Aw204 
Yj, Y, s< 
fff ; NVIWY3d 
YY — uloyunow 
Y, J 2 anydins 3 | ¥3MO7 
j< < 
> D 
2] assoyarum =| & 37001W DISSVINL 
YU wii y3ddN 
Mi 
YU | 882p.0N | 
Yyyyyy t Y¥3M071 
¢ e1use4 
4 ; 371001W oISSVENr 
} 
1 ¥3ddN 











uISSOUDWIN 
samo) 



























UISSOUDHIN 
sadn 


uiwopo”% 


AYN3LOO 























J. F. DOUGHERTY, ANTHONY FOLGER, HOWARD R. LOWE, JOFFRE MEYER 


T.P. 3398 


AND E. G. TROSTEL 


the biohermal reef oil accumulations. Type examples of com- 
posite reservoirs appear to be those in the Cessford and Legal- 
Morinville Fields, and the biostromal reef oil accumulations. 

Available data suggest that composite reservoirs are the 
most numerous, but it is possible that such a conclusion is 
more apparent than real because of insufficient data to deter- 
mine the dominant control. This is particularly true of the 
newly discovered gas accumulations in the Peace River area. 

In a broad generalization, the Devonian Leduc (D,) reser- 
voirs are stratigraphically controlled and Nisku (D.) reser- 
voirs are composite in nature. Mississippian reservoirs are 
dominated by structure. The Permo-Pennsylvanian, Triassic. 
and Jurassic reservoirs are composite, with likelihood of domi- 
nant stratigraphic control. The Cretaceous reservoirs are com- 
posite, but most of the major gas accumulations seem to be 
dominated by at least some type of stratigraphic variation. 

Certain broad generalizations can be made with respect to 
the stratigraphic distribution of the recovery mechanisms of 
the various major gas accumulations in Alberta. The Devonian 
reservoirs appear to show appreciable evidence of some degree 
of waterdrive, but the Mississippian reservoirs probably will 
not have appreciable waterdrive. The Cretaceous accumula- 
tions are dominated by the depletion type recovery mechanism 
as borne out by experience to date. 


HISTORY OF DEVELOPMENT 


The initial discovery of gas in the province of Alberta was 
in the Alderson well in 1883. The first commercial gas field 
was found at Medicine Hat in 1890, and the first commercial 
oil well was completed in Turner Valley in 1914. During the 
68 years, between 1883 and 1952, drilling has developed meas- 


Table I Number of Oil and Gas Fields and Prospects 
Completed Annually in the Province of Alberta 
Between 1883 and 1952 


No Name of No. 
Discovery Com- Principal Discovery Com- 
ear pleted Discovery Year pleted 


1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 


Name of 
Principal 
Discovery 


Alderson 
Medicine Hat 


1883 l 
1890 l 
1897 l 
1909 l Bow Island 
l Brooks Steveville 
4 Princess 


1910 

1913 

1914 > Turner Valley* 
Viking-Kinsella 
1916 Peace River 
1917 
1918 
1920 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1932 
1933 
1934 


Jumping Pound 
ping 


rH AN Se eee we 


Pendant dOreille 
Leduc-Woodbend 
Pincher Creek 
Redwater 


Foremost 


1949 Cessford 
Golden Spike 
Acheson 
Whitelaw 
Bonnie Glen 
Hamelin Creek 
Wizard Lake 


1950 
1951 
Lloydminster 
TOTAL 316 pee 
*Mesozoic oil was discovered in Turner Valley in 1914. The Turner Valley 
Madison gas cap was discovered in 1924, and the Madison oil band in 


1936. 
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Table Il — Classification of Fields and Prospects by 
Types of Gas as of Jan. 1, 1952 
Proved Semi-Proved Others Total 

Non- Associated 

Producing 

Shut-in 

Potential 

Prospect 

Limited Prospect 

Farm Wells 

Gas Storage 

Abandoned 

Subtotal 

Associated and Dissolved 

Producing 

Shut-in 

Potential 

Prospect 

Limited Prospect 12 

Abandoned 5 


Subtotal 57 12 


5 
113 16 


GRAND TOTAL 187 


Notes : 
Potential, refers to fields with gas zones cased off pending development 
of markets for the gas. 
Prospect, refers to areas in which testing has established the presence 
of measurable gas in quantity, but all test wells were abandoned. 
Limited Prospect, refers to an area in which testing has established 
some measurable gas, but the occurrence is apparently subcommercial to 
date. 


urable gas volumes in at least 316 localities. As reflected by 
Table I, only 27 per cent of these localities can be credited 
to the first 62 years of development. With the discovery of the 
Leduc-Woodbend Field in the 64th year, 1947, competitive 
drilling was so accelerated that 70 per cent of Alberta’s dis- 
coveries have been made since 1947. Even more significant. 
58 per cent have been found in the last three years, and, due 
in part to the activity resulting from applications for permits 
to export gas from Alberta, 24 per cent were found during 
1951. 

Table L illustrates that 77 per cent of the localities showing 
measurable volumes of gas appear to be non-associated in 
character and only 23 per cent associated with oil accumula- 
tion. While Alberta has only 22 producing non-associated gas 
fields and 41 producing oil fields which contain associated 
and/or dissolved gas reserves, it is significant that 187 locali- 
ties, or 60 per cent, are presently capable of gas production 
if a pipeline outlet were available. In addition, there are 113 
limited gas prospects (i.e., localities in which measurable gas 
has been found but the test wells have been abandoned because 
the small amount of gas developed has only local or farm use) 
which, with future drilling, might yield commercial volumes 
of gas. 

Table III indicates that gas has been found in 29 reservoirs 
of different stratigraphic age. Of the presently known reser- 
voirs in the province, 63 per cent are found in sediments of 
Cretaceous age, and 17 per cent in Devonian sediments. A 
commercially significant feature of the future of Alberta gas 
production is the wide distribution of its gas reservoirs 
throughout the geologic column. 

Finally, it is important to note that the majority of these 
316 localities of measurable gas have been discovered inci- 
dental to the search for oil. Since permission to remove gas 
from the province in long distance transmission lines has yet 
to be granted, there is little incentive to develop gas reserves 
beyond a point sufficient to serve the existing local gas demand. 
When, and if, permission to export gas is given, and wells 
are drilled in search of gas, the rate of gas discovery should 
accelerate, and areas where gas has been discovered will be 
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Table Il Summary List of Fields and Prospects in 
the Province of Alberta 


Arranged 
1952 


Classified According to Their Respective Reservoirs and 
in Approximate Stratigraphic Order as of Jan. 1, 
No. of Fields or Prospect 


Showing Measurable Ga 


Reservoirs in Each Reservoir 


Cretaceous 220 
Upper Cretaceous 20 
Upper Cretaceous sand (Undivided) 
Paskapoo sand 
Edmonton sand 
Belly River sand 
Lea Park-Pakowki sand 
Milk River sands 
Medicine Hat sands 
Colorado sands 
Cardium sand 
Fish Scale sand 
Lower Cretaceous 
Lower Cretaceous sands (Undivided) 
Pelican-Viking-Bow Island sands 
Basal Alberta sand 
Blairmore-Grand Rapids sands 
Nikanassin sands 
Jurassic 
Triassic 
Permo-Pennsylvanian 
Mississippian 
Mississippian Dolomite (Undivided) 
Chester Dolomite 
Madison-Rundle Dolomite 
Devonian 
Devonian Dolomite (Undivided) 
Wabamum (D,) Dolomite 
Nisku (D,)-Jefferson Dolomite 
Ledue (Dy) Dolomite 
Cooking Lake Dolomite 
Beaverhill Lake Dolomite 
Ghost River Dolomite and sand 
Cambrian 


re-activated. This has been the experience of the oil and gas 
industry in other areas which have been actively explored to 
meet an increasing market demand. 


NATURAL GAS RESERVES 
Estimation of Reserves 


The reserve estimates presented were calculated using the 
volumetric and/or pressure decline methods, depending upon 
the suitability of the available data. 

Wherever possible, all pertinent wells and reservoir data. 
including drillers’ logs, sample logs, core analyses and core 
descriptions, electrical and gamma ray-neutron logs, drill stem 
tests, flow tests, pressure and production histories, and reser 
voir fluid analyses, were used in preparing the estimates. 
Structural maps, isopachous and/or isobaric maps, and cross 
sections were utilized in determining the areal extent and vol 
ume of the majority of the fields 
considered. 


reservoirs in the great 

These basic geological and engineering data served as base- 
for exercising judgment in appraising both the extent of res 
ervoirs and the economic recovery of gas from such reservoirs. 

The reduction of the volumes of gas in place to recoverable 
reserves available for sale at the wellhead was carefully con 
sidered, both with respect to reservoir losses and to surface 
losses. Reference is made to “remaining gas in place at termi 


nal pressure, or at terminal conditions” in preference to “aban- 
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donment pressure” in view of the profound effect of economics, 
vears hence, upon the actual abandonment pressure. 
Considerable volumes of gas will be produced from all the 
reservoirs after the terminal conditions are reached, some for 
long distance transportation, but largely for local uses. 
Surface losses, primarily field and fuel uses, including fuel 
for compression and shrinkage, have been deducted in arriving 
at the available for Actual 
physical waste of gas probably will become an almost nez- 


estimated recoverable sale. 


gas 


ligible quantity in future years when the value of natural gas 


is realized fully and is reflected in adequate wellhead prices. 


Classification of Reserves 

Reserve estimates have been classified in three categories 
according to the quality of the reserves, the limitations of the 
data, and the assumptions made from those data in arriving 
at the estimates. In many instances, it is not possible to segre 
gate reserves into these classifications with equal reasoning 
because of the wide variations in the types of structures, reser- 
data. The equality with which these 
therefore 


voirs, and in the basic 


divisions are made, becomes subject primarily to 


the judgment of the appraiser 
Proved Reserves Reserves proved for oil or ges produc- 
tion In a given 


cased hole or by definitive open hole drill stem tests, are classi 


reservoir by actual well tests. either in the 


fied as proved reserves. These reserves are defined areally by 
reasonable geological interpretation of structure and known 
continuity of oil and/or gas-saturated reservoir material above 
limiting water saturation. 

Probable 
tially proved or capable of being proved, are defined by less 


Reserves These reserves, considered as essen 


direct well control but are based again upon evidence of pro- 
ducible gas or oil within the limits of a structure or reservoir 
saturation. 


above inferred or known water 


Possible Reserves This category is similarly determined 


but may be based largely upon electrical log interpretation or 
widespread evidence of commercial gas saturation defined by 
widely spaced test wells. It may also include areas of 


geo 


physical anomaly that are immediately adjacent to proved 


productive areas of like geophysical character 


Tabulation of Natural Gas Reserves 


Alberta, each of which has a 
100 billion cu ft of gas, on 
a proved, probable, and possible basis. These 24 fields account 


There are 24 major fields in 


recoverable reserve in excess of 
for 79 per cent of the total provincial gas reserve, which means 
that the 


seven per 


are concentrated in 
Only 


one 


major reserves as now known 


cent of the 316 localities of measurable gas. 


six fields had initially recoverable reserves in excess of 


trillion cu ft. Pertinent data on these six fields are as follows: 
Estimated 
Initially 
Recoverable 
Gas to 
Terminal 
Pressure 
(Proved and 
Probable 
(MMcf) 


2.204.729 
2,130,055 


Approx 
No. of 
Wells 
Drilled 
in Field 


ove Principe: 
Field Date Reservoir 
1948 Mississippian 


Mississippian 


Pincher Creek 
rurner Valley 1914 
Leduc-Woodbend 1947 
Medicine Hat 1890 
Cessford 1949 
V iking-Kinsella 1914 


Devonian 

Upper Cretaceous 
Lower Cretaceous 
Lower Cretaceous 
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lable LV summarizes the natural gas reserves of the prov 
Alberta, Canada, as of Jan. 1, 
estimated recoverable gas reserves to terminal pressure 
estimated gas available for sale. The estimated proved and 
probable recoverable reserve of the 104 fields studied is 1.687 
114 million cu ft and the volume of gas available for sale from 
these fields is 9,440,283 million cu ft after deduction of approx 
imately 30 per cent of the recoverable gas for surface losses 
{ tentative estimate for the total 
provincial and 
reserve of the 187 localities capable of gas production 
16.146.835 million cu ft. 


ince of 1952, in categories of 


and 


and field or pipeline uses. 


proved, probable. possible recoverable gas 


PRODUCING REGIONS 


The following discussion of producing regions is grouped 
into four areas, namely, the Foothills Belt, the Central Alberta 
Plains, the Southeastern Alberta Plains, and the Peace River 
Area. Examples of type fields are discussed for each area 
Their descriptions include a short historical account, major 
details of structure, and type of productive reservoir. 


Alberta Foothills Belt 


The discovery, in 1924, of large volumes of Rundle gas in 
the Turner Valley Field gave rise to exploratory drilling pro 
grams in the Foothills Belt. The search for oil and gas has 
varied in intensity because of high exploration costs resulting 
from rugged terrain and depth to prospective pay zones. 

Large accumulations of non-associated gas have been found 
at Pincher Creek and Jumping Pound. It seems reasonable 
that there should be other accumulations on known structures 
in the Foothills. Recently, a drilling program has been com 
menced at Winchell Coulee, and the Sullivan Creek 
Brazeau prospects have been reactivated. The Brazeau struc 
ture contains a known commercial gas accumulation in Lower 
Cretaceous and in the Madison limestone, and 
wells drilled over a decade ago reported flows up to 10 mil 
lion cu ft of gas per day. 


and 


sands two 


These folded and overthirust fault structures of the Foothill 
Belt are large elongated structures paralleling the Front Range 
of the Rocky Mountains. They 
there are possibilities of large, high pressure gas accumula 
tions. Additional exploratory drilling should add major reserve 
to the province. 


represent an area in whicl 


Pincher Creek Field 


The Pincher Creek structure is a representative Foothill 
gas field since it is a strongly asymmetric fold of the Rundle 
limestone in a complex of thrust sheets. The discovery resulted 
from highly competent geological and geophysical work by 
the staff of Canadian Gulf Oil Co. The extremities of the stru 
ture are not well defined and may extend beyond the limits a 
currently estimated. The eastern limit of the field is a low 
angle thrust fault and the western limit is a gas-water contact 
at an estimated subsea elevation of 8.200 ft. The estimated gas 
reserve recoverable to a terminal reservoir pressure of 700 
psia is 2.292.465 million cu ft, representing 1,543,310 million 
cu ft of gas available for sale after deduction of estimated 
field and fuel uses and shrinkage losses. 
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Central Alberta Plains 


Accumulations of natural gas in the Central Plains of Al- 
berta are of the non-associated, associated, and dissolved types. 
Gas occurs in Lower Cretaceous sands and Devonian carbon- 
ates over a large area, ranging from Edmonton on the west 
to the border of Saskatchewan on the east, and from Lac la 
Biche on the north to the vicinity of Drumheller and Hanna 
on the south. 

Che development and growth of great coral reefs in the 
Upper Devonian account for a considerable number of these 
gas accumulations. Their development was accompanied by 
rapid lateral facies changes. The reefs are normally at least 
1,000 ft in thickness and frequently contain water almost to 
their tops. Throughout the Central Plains, Upper Devonian 
is generally overlain by Lower Cretaceous. 

Major oil Devonian Nisku (D,) and 
Leduc (D,) carbonates account for a large portion of the 
natural gas reserves in this area. Most of the Devonian and 
Lower Cretaceous accumulations are due to combined strati- 


discoveries in the 


graphic and structural conditions. 


Leduc-Woodbend Field 


In 1947 Imperial Oil Co. drilled a seismic anomaly at Leduc 
as a part of a regional stratigraphic test exploratory program. 
Originally scheduled as a deep pre-Cambrian test, it unex- 
pectedly found oil in Nisku (D,) dolomite, and it became 
the first commercial Devonian oil completion in the central 
part of the \ second well successfully established 
the presence of biohermal reef oil in the subjacent Leduc 
(D,) dolomite. Together these became the most important 
campletions since the discovery of the Rundle reservoir in the 
lurner Valley Field in 1924, and was the beginning of Al- 
berta’s increasing importance as an oil and gas province. Their 
drilling initiated the development of what is now the Leduc- 
Woodbend Field which includes some 925 wells. The reef has 


province. 


been completely penetrated, and one deep test ends in Elk 
Point evaporites of Middle Devonian age. In addition to Devo- 
nian oil, a large Lower Cretaceous non-associated gas reserve 


has been established. 


The Leduc-Woodbend Field is a large biohermal reef over 


which superjacent Devonian and Cretaceous sediments have 
heen arched. Regional dip is to the southwest, and the apex 
of the structure lies almost at its northeast end. The gas-water 
interfaces in the Cretaceous sands rise to the northeast, while 
the Devonian water tables essentially are flat. 

rhe Viking sand of Lower Cretaceous age has one producing 
gas well. Normally, drill stem tests are not taken in the Viking 
sand, but the few which do exist illustrate that this reservoir 
is capable of limited commercial gas production throughout 
the structurally higher portions of the field. 
Leduc-Woodbend Field have 
multiple gas pays. More than 100 drill stem tests reflect daily 
gas volumes ranging from 1 to 10 million cu ft. The principal 
gas reservoir occurs in the Basal Cretaceous sand. One Lower 


The Blairmore sands in the 


Cretaceous sand in the Woodbend area of the field contains 
oil, but the area of oil saturation is limited: 

An occasional drill stem test is taken in the Wabamun (D,) 
dolomite and a few of these demonstrate appreciable volumes 
of oil and gas, but no test has been commercially successful. 
The Nisku (D,) dolomite, primarily an oil zone, contains the 
major dissolved gas reserve in the province. The northeast 
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Table IV — Summary of Natural Gas Reserves in the Province of Alberta, Canada, as of Jan. 1. 1952 
(All Gas Volumes in MMcf at Base Pressure of 14.4 psia and 60°F) 
Estimated 
Recoverable Reserves 
Proved Est. Gas 
Census Discovery Proved and Probable and Available 
Field Name Division Date Reservoir Depth Type of Ga Probable Possible for Sale 


(1) (2) (3) (4) (5) 6) 7) (8) (9) 


Pincher Creek 2 1948 Rundle Limestone 11,700 Non- Associated 2.204.115 2.291.850 1,542,880 


Leduc-Woodbend 11 1947 Viking Sand 3.450 Non- Associate 6,888 18,083 6.372 
1947 Upper Blairmore Sands 3.800 Non-Associate: 8.828 24,758 8.153 
1948 Lower Blairmore Sands 4,000 Associated 
1948 Lower Blairmore Sands 1,000 Dissolved 
1947 Lower Blairmore (Composite Sands) 4,200 Non- Associate 333,161 391.705 305,452 
1951 Wabamun (D,) Dolomite 4,540 Dissolved 
1947 Nisku (D.) Dolomite 9,000 Dissolved 286,760 299,677 229,408 
1947 Leduc (D,) Dolomite 5.250 Associated 583,480 583,480 438,480 
1947 Ledue (D,) Dolomite 5.400 Dissolved 107,455 107.455 85,964 
Total Merten ee ive Ag a. ; 326,572 425,158 073,829 


Cessford 1949 Viking Sand 2.800 Non-Associatec 128,006 222,139 118,579 
1949 Upper Blairmore Sand 3,100 Non- Associate: 394,073 670,325 550,989 
1950 Second Blairmore (Stray Sand) 2,910 Non- Associate 8,928 18,026 8,267 
1949 Princess (Sunburst) Sand 3,460 Non- Associate 361.660 418,602 313,901 
1951 Princess (Sunburst) Sand 3,350 (Associated 
1951 Princess (Sunburst) Sand 3,356 Dissolved sigh 
Total. We Nee ‘ homes ; 092,667 329,092 991,736 


Medicine Hat 1890 Milk River Sand 800 Non- Associate 
1908 Medicine Hat Sand 1,075 Non- Associate: 023,167 179, 818.53 
1926 Bow Islands Sands 2,350 Non- Associate 
1926 Blairmore Sand 2,700 Non- Associated 
1926 Blairmore Sand 2,925 Non- Associates 
1926 kllis Limestone 3.075 Dissolved 
§ Total ——- bude ee Sa aie ee : 023,167 179,303 818.534 
n 


Viking-Kinsella 1914 Viking Sand 2,100 Non- Associated 844.301 093,363 
Jamping Pound 1944 Rundle Limestone 10,100 Non- Associated 715.860 819.193 536,895 


726.099 


Whitelaw 1950 Upper Nikanassin Sand 2,800 Non-Associated 179,291 203,363 166,712 
4 1950 Upper Triassic Sand 3,300 Non-Associated 408,512 420,367 379,555 
1950 Lower Triassic Sand 3,650 Non- Associated 11,289 15,984 10,454 

k 1950 Permo-Pennsylvanian Dolomite 3.880 Dissolved 
Total. ‘ ‘ : . ade eA et ee ‘ ‘ 599,092 639,714 556,721 


Tarner Valley 1914 Mesozoic Sands 2.200 Non- Associate 
1914 Mesozoic Sands to Associated 
1914 Mesozoic Sands 5.500 Dissolved 
1924 Rundle Limestone 3.800 Associated 325.671 3 
1936 Rundle Limestone 9150 Dissolved 228,420 228,420 


554,091 94,091 


25,671 


1940 Bow Island Sands 2.450 Non- Associated 10,485 189,267 
1945 Basal Alberta Sand 2.850 Non- Associated 117,809 146,957 
1940 Princess (Sunburst) Sand 3,250 Non- Associated 103,682 124,639 96,100 


70 $4,253 21,383 


1947 Madison Limestone 3,300 Associated 27,7 
1940 Madison Limestone 3,330 Dissolved 
1948 Jefferson Dolomite 3,930 Associated 23.297 297 17,939 
1944 Jefferson Dolomite 3,960 Dissolved 
1947 Cooking Lake Dolomite 4.845 Non- Associated 
1940 Beaverhill Lake Dolomite 5,130 Non- Associated 

ae . : ‘ 1 ey ae 283,043 918,413 254,166 


Legal-Morinville 14 1947 Viking Sand 2.700 Non- Associated 21,480 26.317 19.688 
1947 Upper Blairmore Sand 2,965 Non- Associated 
1948 Blairmore Glauconitic Sand 3.380 Non- Associates 317.863 356,836 294,411 
1947 Basal Blairmore Sands 5.500 Non- Associated 
1949 Basal Blairmore Sand 3.670 Dissolved 
Potal e ° SS ae 339,343 383,153 314,099 


Pendant d’Oreille 1946 Bow Island Sands 2.100 Non- Associates 329.746 329.746 322.600 


Provost 7 1946 Viking Sand 2,350 Non- Associated 123,837 151,523 113,167 
1946 Upper Blairmore Sand 2.450 Non- Associated 14,606 87.974 13,303 
a a gl Ss 138,443 239,497 126,470 


1949 Basal Blairmore “A™ Sand 4,300 Non- Associated 24,198 28.675 22,357 

1949 Basal Blairmore “B” Sand 4.400 Non-Associated 14,742 28.600 13,637 

1949 Wabamun (D,) Dolomite 4,500 Associated 25.048 27,005 22.993 

1951 Wabamun (D,) Dolomite 4,600 Dissolved 

1950 Nisku (D,) Dolomite 5,000 Dissolved 10,463 10,463 

1949 Leduc (Dy) Dolomite 5.350 Dissolved 118,221 118,221 

1949 Cooking Lake 5.900 Dissolved 13,564 13.564 
en 209.222 231.582 61,045 
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Table IV (Continued ) 
; Estimated 
Recoverable Reserves 
Proved Bst. Gas 
Census Discovery Provedand Probable and Available 
Field Name Division Date Reservoir Type of Ga Probable »ossible for Sale 
(2) (3) (4) ) 6) (7) (8) (9) 
North Tangent 16 1951 Upper Peace River Sand Non-Associated 26,644 33,486 24,721 
1950 Upper Nikanassin Sand Non- Associated 75,528 100,623 70,091 
1951 Triassic Sand Non- Associated 89,686 95,791 83,248 


FOE srg ee de ae a Sent «0 ines . . . 191,858 —~ 229,900 178,060 


Brooks Northeast; 1948 Bow Island Sands Non-Associated 18,560 74,815 17,261 
1948 Basal Alberta Sand Non-Associated 67,970 90,192 63,212 

1946 Princess (Sunburst) Sand Non-Associated 14,064 —_—_— 56,080 13,080 

WE 5. s,s) Bap) MR eee a ine ; . 100,594 221,087 93,553 


Hanna ; 1949 Viking Sand Non- Associated 22,054 20,391 
1949 Princess (Sunburst) Sand Non-Associated 1,006 21,097 906 

1947 Madison Limestone 3,77 Non- Associated 19,031 57, 17,047 

WON. © 5, eric; ge eo ex ee eee Re ee, <r ‘ , : 42,091 161,184 38,344 


Steveville 1939 Bow Island Sand 2,500 Non- Associated 5, 82,849 13,980 
1939 Basal Alberta Sand 2,750 Non- Associated 37: 52,839 13,268 

1939 Princess (Sunburst) Sand 3,050 Non- Associated 2,573 21,907 11,620 

cs ce en as A ee ee eee a ; oe ,995 157,595 38,868 


Acheson 1950 Viking Sand 3,300 Non-Associated 17,027 20,390 15,821 
1950 Blairmore Glauconitic Sand 3,800 Non-Associated 7,965 59,229 72 

1950 Basal Blairmore Sand 4,000 Non-Associated 30,266 54,292 28,102 

1950 Basal Blairmore Sand 3,960 Dissolved s 

1951 Wabamun (D,) Dolomit: 4,320 Non-Associated ~< 

1950 Nisku (D,) Dolomite 4,700 Dissolved 1,322 1,322 925 

1950 Leduc (D,) Dolomite 5,000 Dissolved # 12,171 8,520 

ee rere ie een AES Tt I sos Nig ates 7 147,404 60,731 


Boyle-Mustang 1949 Pelican Sand 1,385 Non-Associated 
Amisk Lake 1949 Upper Grand Rapids Sand 1610 Non-Associated 65,092 
1951 Middle Grand Rapids Sand 1,810 Non-Associated 2s 15,151 
1951 Lower Grand Rapids Sand 1890 Non-Associated 20,692 38,413 
1949 MeMurray Sand 1,940 Non-Associated 7,500 10,744 
1949 Nisku (D.) Dolomite 2,040 Non-Associated ‘ 11,626 16,171 
WS ee ike Fe ad te ed ee ae. o> te = elena ay ae” 73,886 145,571 
Sibbald 1950 Viking Sand 2,5 Non-Associated 54,808 138,693 
1950 Banff Sand 3, Non-Associated — ee ae 
EP a ed ee 5 Sear loath Sad : . . 54,808 138,693 


Castor i 1914 Belly River Sand , Non-Associated 
1949 Viking Sand : Non- Associated 55,792 61,074 
1949 —_ Lower Blairmore Sand 3,47 Non- Associated 63,014 73,161 
1950 Basal Blairmore Sand 55 Non- Associated 1,116 1,503 
eae OS we ND Ae ee ot ee ae ee , —_ 119,922 135,738 


Countess 1950 Bow Island Sand Non- Associated 77,599 87,130 
1950 Bow Island Sands Non- Associated 25,369 
a a er eee ye eee ee Nee : : ; 102,968 
Redwater 1949 Viking Sand 1,950  Non-Associated 15,943 
1948 Upper Blairmore Sand 2,100 Non-Associated 
1949 Middle Blairmore Sand 2,250 Non-Associated 
1948 Blairmore Glauconitic Sand 2,400 Non- Associated 2,615 
1948 Basal Blairmore Sand 2.550 Non-Associated 
1948 Leduc (D,) Limestone 3,100 Dissolved 84,735 7 4,237 
WE 8. ee Wk eee ee, a ee A tar 4 103,293 106,639 22,015 


Manyberries l 1947 Bow Island Sands 2,600 Non- Associated 107,443 107,443 105,176 
TOTAL RESERVE ESTIMATE FOR 24 MAJOR FIELDS 10,667,271 12,730,919 8,530,756 
TOTAL RESERVE ESTIMATE FOR 80 MINOR FIELDS AND PROSPECTS — , 1,019,843 1,715,916 —-909,527 
SUBTOTAL — (104 Fields and Prospects)... . ; 11,687,114 14,446,835 9,440,283 
TENTATIVE RESERVE ESTIMATE FOR 83 ADDITIONAL LOCALITIES — 1,700,000 

GRAND TOTAL EST. PROVINCIAL RESERVES (187 Localities Capable of Gas Production 11,687,114 16,146,835 9,440,283 

SUBDIVISION OF RESERVES BY TYPE OF GAS (24 MAJOR FIELDS) 

NON-ASSOCIATED GAS RESERVES... . . . 8,818,894 10,861,185 7,358,071 
ASSOCIATED GAS RESERVES .. 2... . 985,266 993,706 702,01) 
DISSOLVED GAS RESERVES... 2... . in 863,111 876,028 470,674 
TOTAL GAS RESERVES .......... sis _ 10,667,271 12,730,919 8,530,756 
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FIG. 3 — ISOPACHOUS MAP OF BOW ISLAND NET GAS SAND, PAKOWKI LAKE AREA, ALBERTA, CANADA 
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productive limit of the Nisku (D.) reservoir is defined by a 
permeability pinchout caused by a change of facies from dolo 
mite to anhydrite. The largest accumulation of Devonian gas 
discovered in the province occurs in the Leduc (D,) dolomit« 
Its gas cap has an approximate area of 14,000 acres and an 
average gross thickness of 65 ft. An additional large reserve 
of dissolved gas is contained in the oil accumulation. 


Viking-Kinsella Field 


The Viking-Kinsella Field is located about 80 miles eas 
and slightly south of the city of Edmonton. This field was 
discovered in 1914 and produces non-associated gas from the 
Viking sand of Lower Cretaceous age found at an average 
depth of 2,100 ft. The Viking is a blanket sand, containing 
approximately 497,000 acres within the proved limits. Lack 
of permeability and/or local pinching out of the sand updip 
to the east of the proved limits, results in a stratigraphic trap 

The Viking-Kinsella Field is the principal gas supply field 
of Northwest Utilities Limited. This company furnishes gas 
to the Edmonton area. 


Southeastern Alberta Plains 


The majority of the natural gas accumulations in the South 
eastern Plains occur in Lower Cretaceous sands. The 
included extends from north of the Cessford Field south to the 
International border, and from the Foothills Belt eastward to 
the Alberta-Saskatchewan boundary. 

In the Southeastern Plains Lower Cretaceous rocks lie un 
conformably on Mississippian beds which are in turn con 
formable on Upper Devonian. Severe eastward truncation of 
Mississippian beds caused an irregular topography. and this 
relief is commonly several hundred feet. Deposition of Lower 
Cretaceous sands on this irregular Mississippian erosional 
surface is at times a controlling factor in the formation of 
Lower structures. modified by gentle 
taceous arching along pre-Cretaceous axes of folding. 
often results in loss of porosity 


area 


post-Cre 
This 


and 


Cretaceous 


type of deposition 
permeability. 


Cessford Field 


Cessford Field is the third most important non-associated 
gas accumulation in the province. Commercial quantities of ga- 
in the Viking, Blairmore. and Princess (Sunburst) sands of 
Lower Cretaceous age have been tested over an area of some 
25 miles by 15 miles. 

Gas accumulations in general are associated with structural 
closure but the dominating control is stratigraphic. Three 
regional northwest southeast parallel anticlinal axes, plunging 
northwestward, pass through the field. Local closures are sepa 
rated by saddles. 

The discovery well was drilled in 1949 in the Sunnynook 
portion of the field by Amerada Petroleum Corp. and Stanolind 
Oil and Gas Co. In the fall of 1950 Canadian Delhi Oil Lim 
ited and Hudson's Bay Oil Co. Limited began a drilling pro 
gram south of this discovery. Subsequent development ha- 
joined these two areas of gas production and some 25 wells 
have been drilled, of which 15 produce gas. 

The Sunnynook area offers the more favorable possibilities 
for commercial accumulations of gas in the Viking sand. While 
a few measurable flows of Viking gas have been found in the 
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southern portion of the field, no wells have been completed, 
presumably due to high connate water content and low perme- 
ability. A deep structural saddle separates the Sunnynook area 
from the remaining portion of the field and this may have 
contributed to a difference in sand quality and hence a lack of 
commercial gas saturation in the southern portion of the field. 

The principal gas reserve occurs in the Blairmore sand. 
Porosity pinch-outs to the east and to the west, limit the 
productive area. The gas-water interface is tilted upward to 
the southeast, in the direction of the major axis, and also rises 
slightly toward the porosity pinch-out at the eastern limit of 
the field. The gas-water interface is considerably lower in the 
Sunnynook area. A deep and nonproductive saddle separates 
gas production of the northern and southern 
portions of the field. 


the Blairmore 
The Princess (Sunburst) sand occurs some 40 ft above the 
Paleozoic erosional surface, and structural mapping indicate: 


increased closure on this horizon. A reasonably well defined 


porosity pinch-out has been established at the southern limit 
of the field by several nonproductive Princess sand tests. In 
the Sunnynook portion of the field there is no appreciable 

‘ 


variation in porosity 


Pakowki Lake Gas Area 


The Pakowki Lake area lies in the extreme southeastern 
portion of the province of Alberta and includes the Pendant 
d'Oreille, Foremost, Manyberries, Smith Coulee, Black Butte. 
and Pinhorn Fields. Exploratory drilling which began in 1923 
has proved considerable reserves of natural gas. Isopachous 
maps of the fields in the Pakowki Lake area are shown in 
Fig. 3. 

The field of the Pakowki Lake area is Pendant 
d‘Oreille, discovered in 1946 when McColl-Frontenac Oil Co. 
Limited and Union Oil Co. of California completed their Bow 
Island gas well. The field now contains eight gas wells which 
produce from five Bow Island sands. The uppermost sand con- 
tains the major gas reserve due to its greater porosity, net 
productive thickness, and areal extent. The gas accumulation 
is a typical stratigraphic trap, with the sands pinching-out or 
updip and containing water 


major 


becoming low in permeability 


downdip 


Medicine Hat Field 


Interest was first directed to natural gas at Medicine Hat by 
gas seepages in the South Saskatchewan River. Early in 1890 
a bore hole was sunk in search of coal which discovered gas 
in the Milk River sand at a depth of approximately 700 ft. 
In 1908 the Canadian Pacific Railway Co. drilled a well to a 
depth of 1,000 ft and obtained gas from the Medicine Hat 
sand, which later proved to be the principal gas reservoir of 
the field 

The accumulation of gas in the Medicine Hat Field is 
dependent primarily on the variation in permeability, and 
structure is relatively unimportant. An area of sand with low 
permeability surrounds the field. Shows and small measurable 
volumes of gas are encountered in this area of low permeability. 
and it is likely that a substantial volume of gas can be 
drained from this area by the producing wells. 

More than 100 gas wells have been completed, but there 
were no systematic records of early drilling or production. 
1927. accurate records have been kept only of gas 
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metered for domestic use. To estimate the natural gas reserves 
of the field by the equal pound loss method, it was necessary 
to use production and pressure data for the interval from 1945 
to 1950. A comparative estimate also was made by the volu 
metric method. Although the limited data available for cal- 
culation of reserves by either method makes it difficult to 
state which computation provides the better estimate, it would 
seem that the estimate based on the equal pound loss method 
is probably the more reliable. 


Peace River Area 


The first well to indicate the possibilities of large gas 
reserves in this area was drilled north of Peace River Town- 
site in 1916 in what is now known as the Peace River Field. 
Large quantities of gas were found in the Lower Cretaceous 
sands from depths of 335 to 1,200 ft. Subsequent to this dis- 
covery, 18 wells were drilled in the immediate area. The prin 
cipal gas pay occurs in Loon River sands of Lower Cretaceous 
age. Seven old wells still are flowing gas and water. 

During the summer of 1950 a major gas discovery was com 
pleted by Shell Oil Co. and British-American Oil Co. at 
Whitelaw, some 35 miles southwest of the old Peace River 
Field. The well was significant because it discovered the first 
accumulation of gas in Triassic sediments in the province. 
Gas was also proved in Lower Cretaceous sands. The drilling 
and completion of six additional wells have confirmed the 
occurrence of both Lower Cretaceous and Triassic gas pays 
over a large area. 

The accumulation of gas at Whitelaw occurs in a northwest- 
southeast trending anticline plunging to the northwest, with 
the possibility of a porosity pinch-out to the northeast. 

A second major discovery was made in 1951, 15 miles to 
the southeast of the Whitelaw Field by Hudson’s Bay Oil Co 
Limited and the Union Oil Co. of California in Lower Creta- 
ceous and Triassic sands. The well of the North 
Tangent Field blew out, but was brought under control and 
capped for later completion as a gas well. Four additional 
widely separated wells have been drilled. each of which had 
commercial quantities of gas in both reservoirs. 

Although the field is not yet defined, present available data 
make it reasonable to assume that the North Tangent accumu 
Jation is similar in nature to that at Whitelaw. 


discovery 


POSSIBILITIES OF FUTURE GAS DISCOVERIES 


Exploration for natural gas reserves in the province of 
Alberta has been accelerating rapidly during the past two 
years, primarily because of the prospect of an increased mar 
ket demand resulting from the possible export of gas. The 


scope of this paper does not allow a complete discussion of 


all the gas prospects in the province, and will be limited to 


the more favorable areas. 


Eastern Flank of Alberta Syncline 


While the present density of drilling precludes any definite 
statement of boundary, it is apparent that a place is reached 
on the Alberta shelf where the rate of dip steepens into the 
Alberta syncline. This relatively flank of the shelf 
area parallels the Foothills Belt from the Athabaska Rivet 
south to the international border. and has a width 
mating 60 to 75 miles 
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rhe few wells drilled suggest that throughout this eastern 
flank of the Alberta syncline, Cretaceous sands will be thicker 
and better developed than on the Alberta shelf. Moreover, it 
is likely that at several stratigraphic levels certain sediments 
present in the syncline will be overlapped updip by younger 
sediments resulting in intraformational stratigraphic traps of 
Devonian, Mississippian, and Cretaceous ages. 

\ combination of these factors leads to the possibility that 
flank of the Alberta syncline continued 
exploration may result in important Until 
wells are drilled, it will not be known whether porosity and 
permeability will be developed suitably, but this should not 
condemn initial exploration. Possibly the 
factor will be in greater drilling depths. 


along this eastern 


new gas reserves. 


most unfavorable 
['wo discoveries late in 195] demonstrate these possibilities 
synclinal flank, namely, the gas in Devonian 
(T31.R27.W4) and the Cre- 
(T25.R21.W4). 


eastern 
Neapolis 
it Chancellor 


on this 
sediments at gas in 


taceous sediments 


Central Alberta Plains 


More 


which 


than 60 per cent of the localities of measurable gas 
have found in Alberta are concentrated in the 
Central Alberta Plains. One-half of the 24 fields reflecting 
recoverable reserves in excess of 100 billion cu ft are located 


been 


in this area. Included are the important associated and dis- 
solved gas reserves of Leduc-Woodbend, Golden Spike, Ache- 
and Redwater Fields, and such non-associated gas fields 
as Viking-Kinsella, Legal-Morinville. and Provost. The Cen- 
tral Alberta Plains is presently the most attractive area in 
Alberta in which to continue exploration. Drilling depths are 
less than 6.000 ft. Most of the Devonian reefs are 
confined to this Despite the fact that the density of 
drilling is greatest in this area, it ranks first in current opera- 
Major 
denced by the recent discovery of associated and dissolved gas 
at Bonnie Glen (T47.R27.W4) and 
Hackett (T36.R18.W4) 


Throughout most of the 


son 


generally 
area 


tions additions to gas reserves are continuing as evi- 


non-associated gas at 


Central Alberta Plains sediments 
rest on Devonian. Multiple non-associated 
and 


oft Cretaceous age 


common in the Lower Cretaceous gas is 


gas 
productive from sands, both blanket and lensing in type, char- 
by local pinch-outs of porosity and permeability. 


pays are 


acterized 
Multiple oil pays are common in the Devonian and these con- 
tribute important reserves of associated and dissolved gas. 

rhe Alberta 
homocline. In a stricter sense, it is composed of many semi 
parallel northwest-southeast regional folds of low relief which 


Central Plains is usually referred to as a 


apparently persist for long distances. Geophysical prospecting 
has been successful in outlining local closures. structural ter- 
races, and areas of reef development related to those axes. 
Many such prospects. when drilled, have produced oil or gas 
Accordingly 
density of dry 
the Central Alberta Plains will continue to be the most favored 
area tor exploration 

The 
attention as a gas 
200 miles northeast of Edmonton. Two years ago several wells 


this high percentage of success, even where the 


holes has been relatively high, suggests that 


Alberta 


Lac la Biche located some 


the Central Plains to receive 


prospect is at 


newest area in 


encountered considerable volumes of non-associated gas. less 


than 2.000 ft in depth. in Lower Cretaceous sands and in 
Devonian dolomites. The principal gas occurrence was found 
at 800 ft in Pelican (Viking) 
separated and suggest that substantial gas accumulations exist 


Mechanical difficulty in completion caused 
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by gas blowouts, together with their distance from a gas 
market, caused the wells to be capped as potential gas wells. 
A drilling program is now in progress, which if successful, 
may contribute major gas reserves. 


Southeastern Alberta Plains 


Gas prospecting in this area has been extremely successful 
in the past several years. The discovery of Cessford, Oyen, 
Sibbald, Countess, and other fields, has increased substantially 
the gas reserves of the province. 

In many fields, multiple gas pays have been encountered in 
the Lower Cretaceous sands. These sands are blanket over the 
southeastern plains but manifest local pinch-outs in porosity 
and permeability. A maximum drilling depth of 4,000 ft makes 
wildeat drilling attractive. Locations for wildcats have been 
made frequently on seismic highs with a satisfactory success 
ratio. 

From the Saskatchewan border to:the Alberta foothills on 
the west. many semi-parallel northwest-southeast regional folds 
apparently exist which plunge to the northwest. Ii is along 
and adjacent to the axes of these folds that the greatest accu 
mulations of gas in Lower Cretaceous sediments have been 
found. While the density of drilling is not great, the majority 
of dry holes record gas and/or oil shows in Cretaceous sands. 
Because of this fact, and due to local reversals of plunge, these 
regional axes afford one of the more favorable areas to explore 
for gas in the Cretaceous. 


Peace River Area 

Developments to date indicate the possibilities of large 
accumulations occurring over wide areas. Recently a 
was completed at Hamelin Creek approximately 25 miles 
southwest of Whitelaw which gauged 66 million cu ft of gas 
per day on production tests from Cretaceous sands. Gas satu- 
ration also was proved in the Triassic by drillstem tests, but 
the gas obtained was not in commercial quantities. 

Numerous successful tests have been made in Upper Cre- 
taceous, Lower Cretaceous, Triassic, and Mississippian reser- 
voirs within the general Peace River area. While Lower Cre 
taceous and Triassic sediments seem to offer the reservoirs 
of most promise, it is significant that in the eastern portion of 
the Peace River Area sediments of Mississippian, Pennsy]- 
vanian, Permian, Triassic, and Jurassic age all thin to zero 
under Cretaceous cover. Such a subsurface relationship pro- 
duces stratigraphic traps many miles in length, and at rela- 
tively shallow depths, in which gas and oil could accumulate. 
Seemingly the most suitable areas for such potential accumu- 
lations would be at the updip edge of a trap where it is 
crossed by existing northwest-southeast regional folds. 


well 


RATE OF GAS DISCOVERY 


An interesting approach to the prediction of future gas 
discovery in Alberta is to examine the results of past efforts 
lable V lists the initially recoverable gas reserves (proved and 
probable) as now estimated and credited to the year of dis 
covery together with the cumulative total for each year listed 
The same material is depicted graphically in Fig. 4. 
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Table V— Cumulative Initial Recoverable Gas by 
Years for the Province of Alberta, Canada 
(All Volumes Expressed at Base Pressure of 14.4 psia and 60°F) 
Initial Recoverable _ , 
Gas Found 
Year Fach Year, MMcf 
(1) (2) (3) 

1890 1,127,477 1,127,477 
1897 5,000 1,132,477 
1909 50,066 1,182,543 
1910 5,555 1,188,098 
1914 1,015,217 2,203,315 
1923 95,179 2,298,494 
1924 2,130,055 4,428,549 
1932 1,448 4,429,997 
1934 8,379 4,438,376 
1937 9,875 4,448,251 
1939 54,693 4,502,944 
1940 326,874 4,829,818 
194] 48,252 4,878,070 
1942 48,144 4,926,214 
1943 16,056 4,942,270 
1944 786,83 1 5,729,101 
1945 42,973 5,772,074 
1946 582,849 6,354,923 
1947 1,892,937 8,247 860 
1948 2,328,909 10,576,769 
1949 1,803,689 12,380,458 
1950 690,428 13,370,886 


Cumulative 
MMcf 


It will be noted that during the five-year period, 1946 to 
1950, inclusive, more gas reserves were discovered than during 
the entire preceding period of 63 years. This effect will become 
more pronounced as development drilling progresses, permit- 
ting a better evaluation of the reserves found in recent years, 
particularly in 1949 and 1950. It should be appreciated that 
the majority of gas reserves to date have been found incidental 
to the search for oil. None of the major gas reserves discovered 
in the last five years is being marketed in appreciable volume. 
Of the discoveries made in the last decade, Jumping Pound is 
the only field from which gas is being marketed, and this 
outlet until 1951, seven years after its 
discovery. 

Any reasonable extension into the future of the reserve dis- 
covery curve of Fig. 4 indicates that large volumes of gas 
remain to be found in Alberta. Relative exploration of the 
Alberta sedimentary basin is in its infancy compared with 
most similar basins in the United States, even though drilling 
activity in 1951 reached an all-time high. When an adequate 
market for gas is provided, it is likely that the gas reserves 
of Alberta will more than double during the following decade. 


was not realized 


FUTURE AVAILABILITY OF PIPELINE GAS 


Future availability might be defined as projected possible 
rates of gas delivery from a property, reservoir, field, or a 
group of fields and deliverability as rates limited by market 
demand or regulatory practice. 


Estimation of Projected Performance of Free Gas 


Procedure for estimating projected performance of free gas 
reservoirs may be stated simply as the application of pressure- 
volume-temperature relationships and the back pressure method 
of rating a gas well’s potentiality as presented in a publica- 
tion of the Texas Railroad Commission’ and in the Bureau of 
Mines’ Monograph 7.” 

Prior to commencing the actual mechanics of a performance 
study, an estimate of the future availability of pipeline gas 
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FIG. 4— DISCOVERY RECORD OF INITIALLY RECOVERABLE GAS RESERVES (TOTAL PROVED AND PROBABLE), PROVINCE OF ALBERTA, CANADA 
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from a free gas reservoir should be based on a considerable 
volume of detailed data including, but not limited to: 


Initial gas in place. 

Recoverable gas. 

Production history, preferably at intervals to coincide with 
pressure determinations. 

Initial static reservoir pressure. 

Initial average static wellhead pressure. 

(verage static reservoir and wellhead pressures immedi 
ately prior to the date of the first projected delivery, if 
the reservoir has been producing. 

An estimate of the amount of gas which will be required 
over the period of the study for development, field and 
fuel uses, shrinkage, compression fuel if required, line 
losses, etc. 

An estimate as to the number of wells which will be re 
quired for final development, as well as their approximate 
location. 

Limits of the reservoir and its structural configuration 
Open flow capacity tests. preferably back-pressure tests 
on the completed wells. 

Operating pressure of the line. 

Term of the projection. 


The expected pressure drop per unit of production must be 
predicted. If adequate and accurate pressure vs production 
data are available for a producing reservoir for which the 
productive limits are well established, these data should be 
used in predicting pressure drop per unit of production. In 
the ideal where instantaneous stabilization would be 
achieved and the pressure thereby equalized throughout the 
reservoir, the productive limits of the reservoir would not be 


case, 


necessary in determining the average pressure. Care should 
be exercised in evaluating the data to determine the effect 
if any. of water encroachment. Extreme care also should be 
used in determining the average pressure of the rezervoir. In 
this respect. perhaps the most accurate approach. knowing the 
limits of the reservoir, is to construct at various time intervals 
isobaric maps superimposed on net pay isopachs to arrive at 
average static pressures weighted by reservoir volumes. This 


Table VI — Manyberries Field Estimated Natural Gas Reserves. Bow 
(All Volumes Measured at Base Pressure of 14.4 psia at 60°F) 
oe ites Ve Proved 
(4) 


Item 
(2) 


Type of Gas 

Specific Gravity (Air = 1) 

Heating Value 

Estimated Productive Area 

Estimated Average Thickness 

Estimated Reservoir Volumes 

Estimated Average Porosity 

Estimated Interstitial Water 

Estimated Initial Reservoir Pressure 

Terminal Reservoir Pressure 

Estimated Reservoir Temperature 

Estimated Compressibility Factor, Initial Conditions 
Estimated Compressibility Factor, Terminal Conditions 
Initial Gas in Place per Acre-Ft 

Remaining Gas in Place per Acre-Ft 

Total Initial Gas in Place 

Total Remaining Gas in Place at Terminal Pressur 
Initial Recoverable Gas to Terminal Pressure 
Estimated Cumulative Production to Jan. 1, 1951 
Remaining Recoverable Gas to Terminal Pressure 
Estimated Field and Fuel Uses 

Estimated Shrinkage Losses at 2 Per Cent 
Fstimated Recoverable Gas Reserves (Available for Sale) 
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is particularly important early in the life of the reservoir. If 
the reservoir has not been produced, the pressure drop pet 
unit of production can be estimated from the average initial 
pressure and the initial volume of gas in place if no wate 
drive is expected. In most cases, sufficient accuracy results 
from assuming a linear relationship between pressure and 
cumulative production. Where data permit, deviation from 
the perfect gas law should be considered to improve the accu- 
racy of the estimate.” 

The average shut-in wellhead pressures corresponding to 
the weighted average reservoir pressure then can be deter- 
mined. Frequently, availability studies are required on reser- 
voirs which have experienced little or no production and 
generally are lacking in some of the important factual data. 
In such instances, it is necessary to work with the available 
data, known theories, and judgment. 

Availability forecasts average wellhead shut-in 
and working pressures interrelated with the wellhead open 


based on 
flow capacity curve of the average well take into consideration 
both well and reservoir performance characteristics, and hence, 
perhaps more nearly reflect the physical deliverability to be 
expected from a field fhan forecasts based entirely on bottom- 
hole conditions. 


Projected Performance of the Manyberries Field 

{ projected performance study of the Manyberries Field is 
presented as a typical example. This field is located on the 
plains of southeast Alberta approximately 95 miles east and 
slightly south of the city of Lethbridge and approximately 35 
miles northwest of the southeast corner of the province. 

The gas accumulation is found in two permeable Bow 
Island sands of lower Cretaceous age which are limited updip 
to the west either by pinching out and /or lack of permeability 
and are defined downdip to the east by contact with water. 
forming a stratigraphic trap. This field was discovered on 
June 26. 1947, with the completion of McColl-Frontenac - 
Union's well No. 7 for an estimated 30 million cu ft of gas 


Island Sands 


Probable 
(5) 


Units 
Non- Associated Non- Associated 
0.59 
BTI 
Ac res 
Feet 
Acre-Ft 
Per Cent 
Per Cent 
Psia 
Psia 


b 


Cu Ft 

4.800 
2.0 

9.600 


25.819 


260,783 


Mef 

Mef 16 
MMef 115,042 
MMef 11,554 
MMef 103.488 
M Mef Negligible 
M Mef 103,488 
MMcf 118 
MMef 2,070 
MMef 101,300 


119,439 
11,996 
107,443 


107,443 
118 
2,149 
105,176 
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per day through perforations from 2,519 to 2,530 ft in a Bow 
Island sand. 

An isopachous map of net gas sand in the Manyberries 
Table VI presents pertinent data 


Field is shown in Fig. 3. 
the Manyberries Field, illus 


and the estimated reserves of 
trating a typical method of procedure. 
Data used and assumptions made in the availability study 
for the Manyberries Field follow: 
1. Estimated initial gas in place, 119,439 MMcef at 14.4 psia 
and 60°F. 
Estimated initial recoverable pipeline gas, 105.176 MMcf 
Cumulative production, negiligible. 
Initial static reservoir pressure, 870 psia. 
Initial average static wellhead pressure, 825 psia. 
Estimated allowance of seven per cent for field and fuel 
use, shrinkage, compression, etc 
Present number of wells, four. Estimate three additional 
wells to bring to final development. Therefore, the final 
density is 25.819 acres for seven wells. or 3,690 acres per 
well. 
The four 


present wells have a reported total wellhead 
open flow capacity of 89,000 Mcf per day. The three addi 
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tional completions, if well located structurally and if the 


sand characteristics are relatively uniform, should add 


approximately 80,000 Mcf per day. This would result in 
an overall average well equivalent to 74,000 Mcf per day 
at the initial static wellhead pressure of 825 psia. It is 
estimated that the slope of the curve will approximate 
0.85. The estimated average well curve is illustrated in 


Fig. 5. 


9. The calculated pressure drop to production ratio is: 
Initial wellhead pressure 
or 


Initial Gas in Place 


825 psia 


119.439 MMcf 
0.0069073 Ib per MMcf 
16. Initial line pressure assumed at 600 psig (613 psia). 


1] It was decided to determine the availability of gas from 
the field over a 25-year period under a reasonable develop- 


ment program and rate of production. 
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MANYBERRIES FIELD, ESTIMATED WELLHEAD OPEN FLOW CAPACITY OF AVERAGE WELL, 24,000 Mcf PER DAY 
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The estimated average wellhead pressure at the end of each 
year is calculated by subtracting the product of the cumulative 
gross gas production in MMcef and the pressure drop to pro 
duction ratio in lb per MMef, from the initial static wellhead 
pressure. 


By applying the square of the shut-in wellhead pressure at 
year-end to the curve, Fig. 5, the wellhead open-flow capacity 
of the average well can be determined. The total wellhead 
open-flow capacity is the product of the number of wells and 
the open-flow capacity of the average well. 

From the same figure, by the application of the difference 
of the squares of the shut-in wellhead pressure and the line 
pressure, the volume of gas which the average well will pro 
duce against line pressure can be read. The number of wells 
times the volume of the average well is the total delivery 
capacity. 

Table VII illustrates in detail the projected performance o 
the Bow Island sands in the Manyberries Field under the 
conditions and assumptions listed. Fig. 6 is a graphical pres 
entation of certain of the pertinent data contained in Table 


VII. 











T.P. 3398 
TROSTEL 


Composite Future Availability 


Approximately 50 detailed availability studies have been 
made on individual reservoirs and/or fields either singly or in 
groups. These studies were made for essentially all of the 
presently known non-associated gas reserves in the province 
of Alberta. In addition, availability studies were made on the 
substantial dissolved gas reserves of the Nisku (D.) zone and 
the associated and dissolved gas reserves of the Leduc (D,) 
zone in the Leduc-Woodbend Field, as well as the associated 
and dissolved gas reserves of the Rundle Limestone in the 
Turner Valley Field. From that number of studies, it was 
statistically possible to estimate the potential future availabil- 
ty of gas from the known gas reserves of the province of 
Alberta. The reserves used in the availability projections are 
is of Jan. 1, 1951, but reflect data available to Aug. 1, 1951. 

lable VIIL presents a composite future availability projec- 
tion of gas from the currently known reserves of the province 
of Alberta. Availability data are presented graphically in 
Fig. 7. Although these illustrations present available produc- 
tivity based on a practical development program and produc- 
tion at a reasonable fraction of open-flow capacity, actual 
























































FIG. 6 — MANYBERRIES FIELD, PROJECTED PERFORMANCE — BOW ISLAND SANDS. ALL VOLUMES EXPRESSED AT BASE PRESSURE OF 14.4 PSIA AND 
60°F. 


Vol. 195, 1952 


PETROLEUM TRANSACTIONS, AIME 257 


eben eae » 


Ca 


wats 


Te wocbaha ca Sa, 





T.P. 3398 


deliverability will be determined by market demand, which. 
in turn will influence the rate of development. 

It should be stressed that the composite future availability 
of gas which is herein presented can in no sense be viewed 
as a prediction of the actual amounts of natural gas which 
will become available from the province of Alberta during the 
period 1951 to 1976. The natural gas supplies in Alberta will 
unquestionably be increased, and substantially, by future ex- 
ploration. Therefore, the volumes of gas as presented in Table 
VIIL should be viewed as absolute minimum volumes to be 
expected at any certain period. In fact, recent extensions and 
developments since the date of the various availability studies 
have materially increased the supply of gas. 


GAS REQUIREMENTS AND GAS SUPPLY 
IN ALBERTA 


The natural gas requirements of the province are being 
served principally by two major gas utility systems: the Cana- 
dian Western Natural Gas Co., and the Northwestern Utilities 
Limited. The Canadian Western Natural Gas Co. supplies the 
Calgary area, and Northwestern Utilities Limited serves the 
Edmonton area. In addition, there are approximately 15 local 
systems furnishing gas to as many small communities. 

Gas consumption in the province of Alberta has shown a 
substantial increase during the period from 1940 through 1950 


Estimated 
Required Annual 
Net Annual Gas Gross Gas Pro- 
Delivery, MMcf duction, MMcf* 

(3) (4) 


Cumulative 

Net Annual Gas 

Delivery, MMcf 
rs 


3,490 
6,980 
10,470 
13,960 
17,450 


SS So So Se Se 
~3 3) 2) o 3 =) 
2eag0 


20,940 
24,430 
27,920 
31,410 

$4,900 


» 
~ 
y 


38,390 
41,880 
45,370 
48,860 
52,350 
95,840 
59,330 
62,120 
64,910 
67,700 


70,490 
72,570 
74,650 
76,040 
Pa 76,900 
Totals (25-Year 
Period) 
Averages (25- 
Year Period) 3,076 
*Includes allowance of 7 per cent for 
»Original. 
Reduce line pressure to 513 psia 
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Ihe Petroleum and Natural Gas Conservation 
Board.” During 1940, a total of approximately 15 billion cu ft 
of gas was consumed. In 1950, the annual consumption of gas 
had risen to approximately 48 billion cu ft. This reflects an 
increase of 220 per cent. The per capita rate of gas consump- 
tion was approximately 19 Mef in 1940 and 54 Mef in 1950, 
or an increase of 184 per cent during the period. 


The and Natural Gas Conservation Board 
estimated the total annual gas requirements of the province at 
58.6 billion cu ft for 1952, increasing to 98.9 billion cu ft in 
1960, and to 131.0 billion cu ft in 1980. The estimated require- 
ments from 1952 to 198] total slightly more than 3.0 trillion 
ft. 

Based on the assumption that a surplus gas supply exists 
in the province of Alberta, at least six companies have applied 
to The Petroleum and Natural Gas Conservation Board for 
permission to remove gas or cause it to be removed from the 
province. Following a joint hearing held in 1950, the board 


according to 


Petroleum has 


cu 


published its findings in an Interim Report released in Janu- 
ary, 1951." After an exhaustive study of data presented to that 
time, the board concluded that it would not grant a permit to 
any of the applicants and recommended that the applications 
be continued. 

During 1951, a series of hearings was held at which appli- 
cants presented new and more detailed estimates concerning 
provincial requirements, gas reserves, and gas deliverability. 
The conservation board, at the time of writing, is in the proc- 
ess of studying data presented in the 1951 hearings and should 


Table VII Manyberries Field, 
(All Volumes Expressed at Base 


Daily 
Average Gross Gas Estimated 
Production, Mcf No. of Wells 
(7) (8) 


Daily 
Average Net Gas 
Delivery, Mcf 


(6) 


Cumulative 
Gross Annual Gas 
Production, MMcf 


9,600 
9,600 
9,600 
9,600 
9 600 


10,300 
10,300 
10,300 
10,300 
10,300 


10,300 
10,300 
10,300 
10.300 
10,300 


9,600 
9.600 
9,600 
9,600 
9.600 


10,300 
10,300 
10,300 
10,300 
10,300 


9.600 
9,600 
9,600 
9,600 
9,600 


45,000 
48,750 
52,500 


56,250 


60,000 
63,750 
66,750 
69,750 


72,750 


9,600 
9,600 
7,600 
7,600 

600 


10,300 
10,300 
8,200 
8,200 
8,200 


75,750 
77,990 
80,230 
81,720 
82,650 


7,600 
5.700 
5.700 
3.800 
2.400 


8.200 
6,100 
6,100 
4,100 
2.500 


field and fuel uses, shrinkage, compression, et« 
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FIG. 7 — A COMPOSITE FUTURE AVAILABILITY PROJECTION FOR THE PROVINCE OF ALBERTA, CANADA. ALL VOLUMES EXPRESSED AT BASE PRES- 
SURE OF 14.4 PSIA AND 60°F. 


Projected Performance — Bow Island Sands 


Pressure of 14.4 psia and 60°F) 
Estimated Average Estimated Estimated Average Estimated Gross Daily Gas 
Well Open Flow Total Wellhead Well Delivery Tota! Delivery Production as a Per Cent Net 
Cumulative Average Shut-in Capacity, Wellhead Open Flow Capac Capacity Against Capacity Against Per Cent of Total jas Delivered 
Pressure Drop Wellhead Pressure Conditions, at Year ity at Year En 613 psia at Year 613 psia at Year Estimated Wellhead cf Initial Pipe 
at Year End, psi at Year End, psia End, Mcf/D Mcf/D End, Mcf/D End, Mcf/D Open Flow Capacity Line Gas 
9) (10) (11) (12) (13) (14) (15) (16) 


24,000 96,000 12.100 18.400 
23,000 92,000 10.800 43.200 
21,500 86.000 9.300 37.200 
20,100 80,400 7.900 $1,600 
19,100 76,400 6.400 5.600 
18,000 72.000 »,000 20,000 


17,000 85,000 3.600 18,000 
15.700 94,200 2 100 12.600 
14,700 102,900 5.500 38,500 
13,600 95,200 4.200 29 400 
12.600 88,200 +000 21.000 


11,700 81,900 1.600 11,200 
10,600 74.200 1.500 $1,500 
9 800 68.600 1.400 23.800 
8.900 62,300 2.300 16,100 
8,100 56.700 1.400 0.800 


7,300 51,100 3.500 24,500 
6,600 200 2.600 18,200 
6,000 2,000 2.000 14,000 
5.400 7,800 1,200 8.400 
4,900 29 400 000 18,000 


4.400 26.400 2.500 15,000 
4,000 20,000 2.000 10.000 
3,600 18,000 1,600 8,000 
3,400 F 13,600 1.400 5,600 
3.300 9 900 1.200 5.600 


'Reduce line pressure to 413 psia 
Reduce line pressure to 313 psia 
‘Reduce line pressure to 213 psia 
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Dabble VII — Composite Future 
of the Provinee of Alberta, Canada 
as A Jan. 1. 195) 
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CHP inued exploration in Alberta undoubtedly will assure the 
d&elopment of a market outlet for gas within the next few 
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CONCLUSION 


Recent drilling activity in the province of Alberta has re 
sited in a sharp increase in ite natural gas reserves, bringing 
thé eotimated total recoverable volume on a proved and prob 
abide busin Jan. 1, 1952, to 11.7 trillion cu ft. During 
thé five-year period of 1946 to 1950, it is estimated that more 
“as reserves were discovered than during the entire preceding 


period of 63 years, and with the provision of an adequate 
market for the sale of gas, it is likely that provincial reserves 
Will more than double in the decade to follow the realization 
of such market 

The present density of drilling in Alberta is about one well 
to 100 gas 
system present excepting Ordovician, a consideration of the 
lowalities capable of gas production indicates that Mississip 


square miles. While measurable exists in every 


pian and Cretaceous reservoirs offer a better chance for the 
discovery of major non-associated gas reserves, and Devonian 
reservoirs for the discovery of associated and dissolved gas 
reserves. All of Alberta, between the Canadian Shield and the 
Rocky Mountain Front Range, has attractive gas possibilities 
and the choice of where to explore is largely a matter of an 
operator's preference and resources. The rate of development 
of one area over another may depend on its proximity to a 
gas pipeline should permission to export gas be granted. 

A method was presented for estimating future availability 
of gas from a type field, and a composite estimate of the 
availability of gas from the province was developed. This 
future availability cannot be viewed as 
a prediction of the actual amounts of gas which will become 
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The Drift of Things 


A Company’s Stake in the AIME 

At a recent meeting of the AIME 
Board there was considerable discussion 
of a suggestion that companies should 
be more interested in promoting AIME 
membership among their employes. The 
advocate of this idea argued that com- 
panies benefit greatly if their employes 
are active AIME members, so even on 
purely a selfish basis they should use 
various means to encourage member- 
ship. Also he argued that companies in 
general make no contribution to the 
support of the AIME although benefit- 
ing from its work, so should not object 
to making more of a contribution, finan- 
cial or otherwise, than they do. 

One director stated that an investi- 
gation had developed the fact that a 
large majority of members felt it un- 
wise for employers to pay the initiation 
fees or dues of employes. They felt that 
AIME membership should be on a 
purely personal basis; that the rewards 
of active membership were sufficient so 
that it is a good investment for a man 
in developing his own professional stat- 
ure, presumably resulting in an increase 
in salary sooner, or in greater amount, 
than would otherwise be the case. If 
an employer paid a member's dues or 
initiation fee the member would take 
less interest in the Institute. But this 
director felt that an employer should 
otherwise encourage his employes to 
join the Institute, attend its meetings. 
and write papers based on company 
work for presentation and publication. 
Another director reported that his com- 
pany pays the expenses of AIME mem- 
bers in its employ to meetings; the 
company also encourages nonmembers 
to attend AIME meetings but does not 
pay their expenses unless they present 
papers of interest to the company. An- 
other director, representing a supplier. 
stated that his company’s policy was 
to send some of its staff to all AIME 
meetings at which papers of interest 
were to be presented or at which val- 
uable contacts could be made. 

The consensus seemed to be that an 
employer should preferably not pay the 
initiation fee or the dues of a member 
except in special cases. Such a special 
case might be that of a technical li- 
brarian whose company might thereby 
obtain technical publications at less 
expense than if purchased at the non- 
member price. Another special case 
might be that of a company which 
wished to keep in touch with AIME 
activities in a certain field which might 
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as followed by EDWARD H. ROBIE 


Secretary AIME 





be only a fringe field for the employe 
for whom the membership was taken 
out. But companies should encourage 
their men to attend AIME meetings and 
pay their expenses thereto. They should 
also help Local Sections in their terri- 
tory to put on good meetings. They 
could do this by such measures as en- 
couraging the writing of papers; by 
contributing a part of the cost of din 
ners for Junior Members and Student 
Associates; by contributing transporta- 
tion for a group in a company car; and 
by permitting and encouraging inspec 
tions of their plants on field trips, per 
haps previding a luncheon for a group. 
The directors of the Institute have 
never looked with favor on company 
memberships in the AIME. But they do 
not frown on passing the hat for volun- 
tary contributions for special and occa- 
sional purposes. such as contributing 
souvenirs to an 
perhaps financing a general cocktail 
party in preference to individual hos 
pitality in hotcl suites; or to contribu- 
tions to worthy funds, such as for stu- 
dent prizes ot 
awards or medals. 
Members of the Institute who have 


Annual Meeting: or 


scholarships, or for 


risen to top rank in their companies 
can well give thought to ways in which 
they can further the operation of their 
professional society. Their employes, as 
members, will benefit. as will the com- 
panies themselves. 
“The People” Are of Good Will 

By the time this appears in print. 
the Olympic Games in Helsinki (pro 
nounced with the accent on the first 
syllable the Finns tell us) will have 
been largely forgotten, but their suc- 
cess affords a lesson that should be 
remembered. It was not the many world 
records that were broken. Rather it was 
a congress of people from all over the 
world that met in peaceful contest, with 
a spirit of good will and cordial fellow- 
ship. The hospitality of the Finns and 
their conduct of the meeting. with the 
meager resources of their little but 
much admired country, brought much 


favorable comment. But this atmosphere 


could not have been maintained had 
there been exhibitions of international 
and interracial enmity by the contest- 
ants. All got along beautifully with one 
minor exception and the fellowship be- 
tween the two leading groups of con- 
testants, the Russians and Americans, 
was most cordial. 

The wrong people are running the 
world. If the athletes were put in power, 
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or tue Quakers, the ministers, the doc- 
tors. or the engineers, specially the 
mining engineers, we venture to say 
that wars would be less frequent and 
that people would lead happier lives. 
rhe politicians and the diplomats have 
a sorry record of ineptitude so far in 
le twentieth century. But do they ever 
apologize or admit their mistakes? No. 
They rather talk about increasing our 
facilities for what they euphemistically 
call our defense and security. Defense 
s too often merely another mame for 
war: and there is no such thing as 
security in the 
adopted to attain it. 


measures commonly 


Intelligence Test 

Some of the young ladies who are 
compiling our Directory are being 
forced to learn something about geog- 
raphy, a subject, like grammar, so 
largely neglected in our schools. About 
a sixth of the AIME membership lives 
outside of the United States. Often it 
is a problem, never completely and 
successfully solved by those who work 
on our Directory, whether a country is 
independent or merely a state or prov- 
ince in another country. Geographical 
ignorance even enters the door of the 
Secretary's office. We read the other day 
that Viet-Nam is the eleventh country 
to ratify the UNESCO pact to remove 
tariffs on the importation of educational, 
scientific, and cultural materials. Among 
the other 10 countries that have ratified 
it are Cambodia and Laos. Now we 
have not the slightest idea where Viet- 
Nam is, nor have we any recollection 
of ever having heard of the country 
before. Our ignorance ef Laos is almost 
equally great and we are not at all 
sure about Cambodia. 
Negroes in Engineering 

Engineering careers are being increas- 
ingly opened to Negroes. RCA-Victor 
has been scouting for Negro engineer- 
ing talent for more than three years, 
has hired 16, nine of them this year. 
and reports that probably every reason- 
ably qualified Negro engineering gradu- 
ate has received at least one attractive 
offer of engineering employment in 
(American industry. Negro engineers are 
practically if not entirely absent in 
American mining but there are a few 
Negro metallurgists and chemists and 
at least one is an AIME member. When 
his applicatiin was reviewed it was 
made knowr that he was a Negro but 
his application was unanimously ap- 


proved. x * * 
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Claude R. Hocott Elected 
1953 Branch Chairman 


Claude R. Hoecott, assistant head ot 
the production research division, Hum 
ble Oil and Refining Co. in Houston 
Tex.. was elected last month to the 


chairmanship of the Petroleum Branch, 


AIME, for 1953. He will take over the 


office from Paul R. Turnbull of La 
Gloria Corp., Corpus Christi, Tex.. at 
the Annual Meeting of the Institute in 
Los Angeles, Calif.. next February. 
Hocott’s election 
was made at the Welcoming Luncheon 
of the Branch in Houston, Oct. 1. His 
name was placed before the Branch by 
the Nominating Committee last June 
The committee was composed of R. W. 
French, chairman. H. F. 
}. C. Calhoun, Jr. H. S. 
M. B. Standing. 


Subsequent to this nomination, which 


Announcement of 


Beardmore. 


Kelly and 


was announced in the June issue of 
JouRNAL oF Perrotetm TrcHNoLocy 


Transactions Index 
To Be Published 


Publication of an index to Petroleum 
rransaction of the AIME was approved 
by the Executive Committee at its meet- 
ing in Houston this mopth. 

The index will include all volumes of 
Petroleum Transactions from the begin- 
ning, and also all issues of the old 
PerroLeum TECHNOLOGY and the pres 
ent JouRNAL or Petroteum Tecunor 
ocy. It will thus include material pub 
lished in these magazines which doe~ 
not appear in the annual volumes. Work 
will begin immediately on the project 
and the index is scheduled to appear 
about the middle of 1953 

A recent survey of the membership 
revealed that initial sales would be 
about 800 copies at $5.00 each. Of 624 
members responding to a questionnaire. 
32 per cent indicated that an index 
would be very useful to them; 59 pet 
cent said they would use it occasionally : 
and 9 per cent said they would not use 
it. The questionnaire was sent to only 
half the members. and the interest ex 
pressed was considered to be repre 
sentative of the entire membership 

Total cost of the project to the 
Branch will be about $6,000, which will 
be paid from the Special Projects 
Fund. x * 
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a group of members placed in nomina 
tion the name of Paul Weaver of Gulf 
Oil Corp.. Houston. This necessitated 
the holding of an election, and the 
names of the two men, along with brief 
biographies. were submitted to the 
membership on a ballot. A tally com 
mittee composed of D. V. Carter, chair 
man; Sam N. DeWitt. and A. S. Rhea 
all of Dallas, opened and computed the 
ballots on Sept. 29. Total of votes re 


ceived was 2.578 


Of these votes. 1.325 were for Hocott 
and 1.244 were for Weaver. Nine vote- 


were unidentified and went uncounted 


The new chairman for 1953 joined 
Humble in June, 1937. as a resears 
engineer. In 1942 he was appointed to 
his present position of assistant head 
of the production research division. 

A native of Arkansas, 
awarded the BS. MS and PhD degree 


in chemical engineering at the Univer 


Hocott wa 


sity ot Texas. where he Was a member 
of Tau Beta Pi, Phi Lambda Upsilon 
and Sigma Xi. He is presently active 
in the American Electrochemical So 
ciety and is a member of the API Re 
search Advisory Committee. Hocott and 
his wife. Edna Rae. have two daughters 
Gail, 9, and Elaine, 12. He is an elde: 
in the Church of Christ and spends hi- 
leisure hours at his hobbies of photog 
raphy. fishing. hunting. flowers and 
music. x * * 


Petroleum Branch Holds 
New Membership Contest 


\ Petroleum Branch membership 
contest is now being conducted with a 
deadline of Dec. 31 on applications. 
Phe contest is similar to that held dur- 
ing the last four months of 1951, when 
the Branch obtained some 30 to 50 
more new members than usual. 

\ surprise award was given the Kan 
sas Section at the Petroleum Branch 
Fall Meeting in Houston this month, 
for having the largest percentage in- 
crease in membership during the first 
eight months of this year. There was 
no official contest held during this pe- 
riod. From Jan. 1 to Aug. 31, 1952, 15 
new applications for Member, Asso- 
ciate and Junior Member were received 
from the Kansas Section area, for an 
increase of 15.3 per cent. The award, 
an AIME blue and gold banner for a 
-peaker’s rostrum, was presented at 
the Welcoming Luncheon by Jack M 
Moore. Branch Membership Chairman 

During this period the Permian Basin 
Section obtained 39 applications for 
the second highest increase of 10.7 per 
cent. The Southwest Texas Section 
ranked third with 33 applications. © 
10.4 per cent. 

Prize for the contest currently under- 
way will be a lantern slide or balopti 
can projector. All new applications for 
the grades of Member. Associate and 
Junior Member received from Sept. 1 to 
Dec. 31 will be included in the contest. 
The winning Section or Chapter will 
again be determined on the basis of 
percentage increase in membership. All 
applications should be sent to the Pe- 
troleum Branch office in Dallas, and 
must be postmarked by midnight, Dec 


31. to be counted. x * * 


Membership Cards Will Be Sent Out 
Along With Bills for 1953 Dues 


Decision has been made to send out 
AIMI 
members along with the regular year 
end bill for dues. Heretofore no mem 


the 1953 membership card to 


bership card has been sent until pay 
ment has been received. This necessi 
tated a second mailing and sometimes 
resulted in delay at peak periods or 
when it is impossible to identify a pay 
ment without further correspondence 
as often happens when payment is made 
by a bank or an employing company 
A saving to the Institute of possibly 
$1,000 should result 

The membership card will not, there 
fore. constitute a receipt for dues as 
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it has in the past. Cane eled checks of 
members will constitute «a receipt. When 
payment is made by means whereby the 
member cannot be sure that his dues 
have been received by AIME headquar 
ters. a receipt will be mailed, if re- 
And evidence that AIME head- 
quarters lists a member as unpaid is 
the nonreceipt of journals beginning 
with the April issues. Members are cut 
off the mailing list in March if their 
dues have not been received. 

It is hoped that this new practice will 
meet with the approval of members and 
will result in prompt payment of dues. 

x *«* * 
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Use of Electronic Computers 

Continued from Page 19, Section | 
exists within these limits. Further, differentiating (6) wit 
respect to V yields 


(K,-1)72, dF 
> (K.-l)V-1f db 
i 


dF hon Wa 
which shows a to be everywhere negative. Therefore, if a 
1 


cf 

root exists, F must lie above the axis to the left of the root 
and below the axis to the right, as shown in the figure. 

When the function F has a root near either zero or one, the 
derivatives of F with respect to V may be high near the root 
This interferes with customary interpolation 
extrapolation procedures; thus, it is desirable to locate the 
root by a method which does not depend on derivatives 


seriously and 


the function. 
PROCEDURE 

Consider the V-axis from zero to one to be divided into 2 
equal segments, (k-1)2" CV < k+2"°, k =1,2,... 2". The 
single root must lie within one of these segments. The sign o! 
F(0.5, K,. z,) is negative if the root J} 
V.. > 0.5. There are then only 2°" segments on either side of 
0.5 in which V,, may lie. If W, is the set of segments whic! 
contains V,,. and 7, is the mid-point of W,, and F(T). K,, z 
is evaluated, the sign of F at 7, determines which of the two 
sets of 2"* segments of W, contains V,. This is defined as } 
F is again evaluated and the sign examined as before. The 
The value of 7, , is 


"6 < 0.5, positive if 


is continued for n—1 cycles. 


of V . 


‘YOU SAVE 


with GEOLOGRAPH <a 


process 


within 2“ 





Eta 
(3 


Ask the men 
who use this service! 


Whether you ask the Engineer, Geologist, 
Superintendent, Contractor, Tcolpusher, 
Driller or the Operator they'll all tell 
you that you save when you log as you 
drill — with Geolograph! 


GEOLOGRAPH 


MECHANICAL WELL LOGGING SERVICE 
P.O. Box 1291+ Oklahoma City 1, Okla. 


Farmington, New Mex.—Liberal, Ken.—Oklahoma City, Oklahoma 
Abilene, Houston, Odessa, Lubbock .and Wichita Falls, Texas 
Bakersfield, Cal._—Shreveport and Baton Rouge, La. 

Casper, Wyo.—Glendive, Mont.—Sterling, Colo. 





This sequence of operations is easy to perform on any com- 
puter which has the capacity to evaluate the terms of Equa- 
tion (6), and may conditionally alter its program as a result 
of a test for sign. The first trial 7, = 0.5 is used to evaluate 
the sum of Equation (6). The sign is sensed to control the 
T, = 2°, the plus sign being used 
if F is positive. The function F is then computed from Equa- 
tion (6) at 7,, from which 7 7, 2 54s a tt Ban ee 
The value 7,,, is then equal to V, within 2", This procedure 
has been used for computing V, for several hundred systems 
ranging from 0.000001 to 0.999999 with 
good results. The work was done on an IBM 604 Electronic 
Calculator, which is a popular computer for accounting work 
and therefore, has widespread availability in the petroleum 
ndustry. The procedure is very readily programmed for this 
machine, and the solution is rapid. A 12-component flash may 
be computed to six significant figures and the results x,, y,. 
and } 
eral, for 


operation which gives 7 


with values for } 


punched onto tabulating cards in 2.4 minutes. In gen 

an S-component system calculated to m significant 
digits in V., the time, @, in minutes for the punched answers. 
s given approximately by 


6 mS ‘30 


Che method is quite powerful for other types of function F. 
lhe only requirements are that in the region studied the fune- 
tion have no discontinuities across the axis and have only one 
root, and that the sign of the derivative be known at the root 
sought. The wide latitude in permissible behavior of F, the 
ease of programming the iterative procedure, and the small 
storage requirement provide a good general-purpose method 
that has been found to be quite convenient in a number of 
practical computing applications. xe * 
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GEOLOGICAL WELL SERVICE COMPANY 
(Geo-Service) 


230 White Building 
Abilene, Texas 
Telephones: 2-9934, 2-8996 


Experienced Geologists 
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On-location Laboratory Units 
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Employment Notices 





The Jourxat will post notices of men 
available. Companies and 
AIME members are invited to use this 


space, for which there is no charge 


and jobs 


Except as noted below, address replies 
to: Code (appropriate number), Jour 
NAL or Perroceum TecHNnovocy, 408 
lrinity Universal Bldg., Dallas 1. Show 
return adress on envelope. These re 
plies will be forwarded unopened and 
no fees are involved. 

Replies to the positions coded Y7572 
ind Y7547 below should be addressed 
to: Engineering Societies Personnel 
Service, 8 West 40th St., New York 18, 
N. Y. The ESPS, on whose behalf these 
notices are published here. collects a 
fee from applicants actually placed 


PERSONNE] 


@ Executive assistant. 40 years old, 20 
vears’ experience in the drilling, pro 
duction, natural gas and construction 
phases of the oil industry in adminis 
trative and engineering capacities. Gov 
ernment service with Petroleum Admin 
istration for War. Desire supervisory o1 
assignment with 
and well established oil or gas com 


advisory progressive 


Presently employed with major 
Preferabl 


pany 
gas transmission company. 
location, Houston. Code 168 


@ Petroleum engineer with 16 years of 
excellent experience in production and 
drilling desires a change in employ 
ment. Location in Southwest preferred 
Code 171 


@ Petroleum 


experience in drilling, producing and 


engineer seven years’ 
well repairs. graduate engineer, pres 
ently employed — by company 
Desire responsible position with smalle: 


major 


79 


company. Code 172 


@ Geologist 12 vears 
trative and 


varied admini 


technical experience, ad 


vanced degrees, desire geological re 


search position with substantial oil com 


pany in Southwest. Married. age 34 


Code 173 


@ Purchasing agent, expediter, 27, BBA, 
MBA, Columbia University, diversified 
experience in valves, fittings, pipe, oil 
drilling equipment, material. Machine 
shop experience, excellent factory-office 
liaison, knowledge of priorities, ratings 
Prefer New York City. Code 174 


POSITIONS 


@ Graduate 
from two to five 
wanted for work on staff of large inde 
pendent producer. Duties involve sub 
surface geology, development, produ 


petroleum engineer wit! 


years’ experience 


tion and reservoir engineering in Cal 


ifornia or Recky Mountain area. Give 
details of education and 
experience in first letter, and enclose 
photograph. Code 543. 


references, 


@ General manager, under 45, chemist 
or chemical engineer, with about ten 
years’ experience in the lubricating field. 
capable of taking complete charge of 
small refinery. Must be familiar with 
sulphurization and have some experi- 
ence in fatty oils. Salary. $7,000 a vear 
Location, New Jersey. Y7572. 


@ Professor, preferably with PhD de- 
gree, to take charge of courses in the 
field of petroleum production engineer 
ing. and also do some research work 
along the line of reservoir engineering. 
Location. Southwest. Y7547. * * * 





Proposed for Membership, Petroleum Branch 








OlL OPERATORS AND 
PRODUCERS 
Interested in wildcat leases and in actual 
or contemplated drilling operations. Will 
exchange cash or casing for partnership in 
oil-producing properties 
Code 800 
Journal of Petroleum Technology 
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Total AIME membership on May 31, 1952, was 
17,772; in addition 2,413 Student Associates were 
enrolled. 


ADMISSIONS COMMITTEE 

T. D. Jones, Chairman; Thomas G. Moore, Vice 
Chairman; Harold S. Bell, F. W. Hanson, R. H 
Chadwick, T. W. Nelson, J. H. Scaff, John T 
Sherman, A. C. Brinker, Ivan Given, C. A. R 
lLambly, G. P. Lutien, E. A. Prentis, and C. Leslie 
Rice, Jr. 

The Institute desires to extend its privileges to 
every person to whom it can be of service, but 
does not desire as members persons who ore 
unquolified. Institute members are urged to re 
view this list as soon as possible and immediately 
to inform the Secretary's office if names of 
people are found who are known to be unqual 
fied for AIME membership. 

In the following list C/S means change of 
status; R, reinstatement; M, Member; J, Junior 
Member; A, Associate Member; S, Student Asso 
ciate 


CALIFORNIA 
Glendale Klemme. Herbert 
Long Beach Willimar Ale 
Woods, Peter G., Jr 


Los Angeles Mortado, Mohame 


8-J). 
Oakland Erskine, Kenneth, J 
San Fernando Mills, Ralph D 
Solvang Adams, John (M 


ILLINOIS 


Mt. Vernon 


INDIANA 


Terre Haute 


KANSAS 
Madison — Dorris, Paul J. ( 
Wichita Hofman, Hermann A 


LOUISIANA 
Cotton Valley DeBord, Steve (R,« 
Dethi Meek, Paul W. (R,C/S-S-J 
Harvey Wilson, Lawrence M. (M 
Lake Charles White, William E., J M 
Shreveport Allen, Gordon E \ ser 
Mahoney, Jack D J 


cs 


S-J-M 


John W. (M); 
MISSISSIPPI 


Lumberton Tsimort 
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NEW JERSEY 
Montclair Hesse! 

NEW MEXICO 
Farmington Coel, Edward J. (R,C/S-S-J 
Hobbs Rice, John H. (J) 


NEW YORK 
New York — West, James A. (J) 


OKLAHOMA 
Duncan Lee, Harrison B. (M) 
Oklahoma City — Berryman, James E. (J) 
Tulsa Eiting, William F., Jr. (M); Hamp- 
ton, De Atley (C/S-S-J) ; Landis, Bruce A., Jr 
(R,.C/S-S-A)}; Melton, Homer D., Jr. (R.C/S 
S-J)}; Welch, Link W., Jr. (R,C/S-S-J) 
TEXAS 
Abilene Jenkins, Joseph B. (M) 
Austin Coker, Mac I (R,M) Reed 
Charles B. (M). 
Bellaire Fraser, Jack R. (A); 
Harold (R,C/S-S-M) 
Corpus Chris Dueser, 
. Clifford H., Jr. (J) 
Philip (M). 
- Glanville, Charles R. (J); Rogers, 
(R,C/S-S-J); Smith, Harold D. (A) 
Fort Worth Sears, James R. (R,C/S-S-J) 
Houston DeLaat, Bart ‘(R.M) Sumner 
Cyril R (J) 
Irving 
Kingsville 
Longview 
Midland 
Fred D. (A) 
Frank S. (J) 
San Antonio Lap, Pieter O. (M) 
Tyler Smith, Robert F. (J); Stumpf, Clar- 
ence H., Jr (A) 
Wichita Falls 
Winters Thompson 
C/8-S-J) 


CANADA 
Calgary, Alta Pot 
INDIA 
Digboi 
MEXICO 
Chihuahua 
Vera Cruz 
PAKISTAN 
West Punjab 
VENEZUELA 


Maracaibo Torrence forris W 


Frederick A. (M) 


Simpson 


Frederick F. (J); 
Kullin, Robert R 


Martin, John L. (J) 
Kaigler, Kenneth A. (C/S-S-J 
DeMoss, Arthur C. (M) 
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2nd Institute Planned 
On Oil and Gas Law 


The Southwestern Legal Foundation 
at Dallas, Tex., has announced the 
Fourth Annual Institute on the Law of 
Oil and Gas and Taxation to be held 
Jan. 21 through 23, 1953. Continuing 
the policy of presenting outstanding 
experts in the industry, the Foundation 
has obtained as lecturers both lawyers 
and laymen eminently qualified in this 
field. 


The institute will deal with the eco- 
nomics of the oil and gas industry; 
practical and legal problems in delay 
rental and shut-in royalty payments; 
rights and remedies for non-develop- 
ment and failure to off-set; federal 
regulation of interstate shipment and 
sale of gas; gas purchase contracts; 
rights of lessor and lessee with respect 
to sale of gas and as to gas royalty pro- 
visions, and the present and future 
prospects for natural gas. 

In addition to these substantive law 
problems of vital interest to the oil and 
gas operator and his attorney, current 
developments on the tax scene will be 
discussed. Topics covered will include 
tax problems of re-cycling: oil income 
ind deductions during periods of liti- 
gation; tax treatment of oil and gas 
interests received for services rendered: 
corporate distribution of earnings and 
profits; oil and gas taxation in Canada 
and current developments in taxation 

In January, 1952, over 600 oil and gas 
lawyers, tax specialists and executives 
from most of the oil producing states 
were in attendance at the third an- 
nual meeting. Registration fee for the 
three-day meeting is $35.00: single day 
registration. $15.00. x *« * 


Gulf Coast Geologists 
To Meet November 6-8 


Twenty papers of local and regional 
interest are scheduled for the second 
annual meeting of the Gulf Coast Asso- 
ciation of Geological Societies, to be 
held in Corpus Christi, Tex., Nov. 6-8. 
The program includes papers on fields 
and formations in Texas, Louisiana and 
\rkansas. 

The association is made up of geo- 
logical societies in New Orleans, Shreve- 
port. and Lake Charles, La.; Jackson, 
Miss.; and Corpus Christi, Tyler and 
Houston, Tex. The combined societies 
have a membership of about 3,000. 

4 bound volume, containing either 
the abstract or manuscript of each 
paper. will be available at the meeting. 

x « * 
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Type A Otis Side-Door Choke 








The Type A Otis Side-Door Choke and Landing Nipple assembly is a new 
Otis dual-completion tool that provides maximum flow capacity, and is 
especially suited to formation-fracturing and other similar wel! completion 
operations. A new design, consisting of a landing nipple mounted concen- 
trically within an outer flow sleeve, allows the assembly to perform all of 
the various functions of a conventional Otis Side-Door Choke and Landing 
Nipple assembly, without restricting the flow to the bore of the choke. The 
large by-pass area around the seating nipple provides a flow course of more 
than two square inches for full production through the tubing, or for acidizing, 
conditioning mud, taking bottom-hole pressures, and various other operations. 
The new Type A Choke also has a built-in equalizing device to facilitate 
pulling the tool in the event unbalanced or packed-off pressures prohibit full 
equalization across the tool. Inasmuch as the seating nipple is independent 
of the tubing nipple, the same choke can be run in either a 2” or 22” string. 

This new choke assembly is another Otis tool that affords exclusive 
applications not available in any other production equipment or the market. 
If you want a better way to get better production from your operations, 
ask your nearest Otis office, or contact us in Dallas, for full details on 
this and other Otis single- and two-zone production equipment. There’s no 
obligation, of course. 








OTIS PRESSURE CONTROL, Inc. 

Eos 6612 Denton Dr.« Box 7206+ TWX DL-220+ Dallas, Tex. 
DALLAS « HOUSTON « CORPUS CHRISTI « LONGVIEW + VICTORIA’ FALFURRIAS 
ODESSA + NEW IBERIA + SHREVEPORT « HOUMA + OKLAHOMA CITY + ELK CITY 








Personals 





W. H. “Bit” Grirrin is now man- 

ager of the perforating division of John- 

ston Testers, Inc. 

at Houston. Griffin 

was formerly divi- 

sion manager in 

the Gulf Coast ter- 

ritory for Welex 

Jet Services, Inc., 

and was recently 

promoted to assist- 

ant to the general 
sales manager. 


He has had long experience in the 
drilling and producing activities in Can- 
ada, South America and most of the oil 
producing states as a rotary driller. 
later specializing while with Baker Oil 
Tools, Inc., on cementing and dual com- 
pletion practices. His more recent work 
has been in engineering, sales and serv- 
ice of gas lift, jet perforating and radio 
activity logging 


+ 


Freverick G. TickeLL. professor of 
petroleum engineering at Stanford Uni- 
versity since 1921. has retired as Pro- 
fessor Emeritus. His office address will 
be Mining Building. Stanford. Calif. 


_ 


Exnest FE. PYLes is now a vice-presi- 
dent of the Monterey Oil Co., successors 
in interest to Jergins Oil Co.. located at 
Calif. 


os 


D. G. KINGMAN is assistant manager 
of Joint Venture Operations with the 
General 


Los Angeles, 


Petroleum Corp. in Los 


Angeles 


Frep S. ReyNnowps, formerly 
voir engineer for Humble Oil and Re- 
fining Co., at Houston, Tex., has joined 
the firm of Cummins and Brinkerhofl 
oil and gas consultants in Fort Worth 


Tex. 
+ 

DeWitt C. VAN SICLEN is executive 
officer of the Office of Scientific Re 
search, Air Research and Development 
Command, stationed at Towson, Md 
He is scheduled for release from active 
duty next month. 


reser 


O. U. Student Chapter 
Elects New Officers 


The Petroleum Engineers’ Club of 
the University of Oklahoma, an AIME 
student affiliate chapter, has announced 
election of the following officers for the 
current semester: Ed Prier, Oklahoma 
City, president; Robert F. Jones, Windy- 
ville, Mo., vice-president; Ralph Rus 
sell. Houston, William ¢ 


Osburn, Lefors, treasurer. 


secretary ; 
Tex., 

Standing committee chairmen elected 
are Burt Griffith, Winfield. Kans.. St 
Pat representative; Jim C. Evans. Nor 
man, Okla.. and Bob Berger, Atchison 
Kans., float committee; Bob Laidlaw 
Calgary, and R. J. Funk, Amarillo, Tex 
open house committee, and Charles 
Bare, Chickasha, Okla., publicity and 
entertainment. x * * 





1952 
Petroleum Branch Fall 
Meeting (Mid- 
Continent ) 
Petroleum Branch Fall Oct. 23-24. 
Meeting (West Coast) Statler Hotel. 
Los Angeles 


AIME Annual Meeting 


AIME Fall Meeting 





ADVANCE AIME MEETING CALENDAR 


1953 1954 
Oct. 7-9, Baker. Not 
Adolphus Hotels, 
Dallas 
Oct. 22-23. Not 
siatler Hotel 
Los Angeles 
Feb. 15-19. 
Statler Hotel. 
Los Angeles 
Fl Paso 


Determined 


Determined 


Feb. 14-18 
Statler Hotel 
New York 
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W. W. Goope has been named assist- 
ant to the Mid-Continent area managet 
for Schlumberger 

Well 

Corp., with offices 

Okla. 


been 


Surveying 


in Tulsa, 
Goode has 
with Schlumberger 
1946. and 


served in the New 


since 


Iberia and Houma, 
La.. districts. He 
was most recently 
division manager of the Louisiana Coast 
division at Lafayette. He holds an MA 
degree from the University of Alabama. 


+ 


Herbert D. Tuornton has been ap- 
pointed general superintendent for Me- 
Elroy Ranch Co.’s newly opened Rocky 
Mountain office in Denver. Colo. Thorn- 
ton is a graduate of the Colorado School 


of Mines. 


W. M. Nielsen Receives 
Canadian Scholarship 
Wilbert M. 


from Calgary. 


Nielsen, senior student 
Alberta. Canada, is the 
first winner of the newly established 
$750 Socony-Vacuum Canadian scholar 
ship in petroleum engineering at the 
University of Oklahoma. 

The award is the first at O. U. for 
foreign students finance by the subsid- 
iary or affiliate of a U. S. concern. In 
iddition to the Canadian scholarship. 
Secony-Vacuum has established grants 
in petroleum engineering and the ex- 
plorative sciences at O. U. for American 
students. 

Nielsen will receive a BS dezree in 
petroleum engineering next June 

An outstanding student with a “B” 
average. he received the 
Medal for 
highest general standing presented by 
Mt. Royal College. Calgary, in 1951. 

Active in student affairs. he is a mem- 
ber of the Petroleum Engineers’ Club 


plus grade 
Board of Governors’ Silver 


nd the Engineers’ Club. 
Preference for the scholarship is 
siven to a student of petroleum engi- 
neering. officials explained, but in the 
absence of a suitable candidate. the 
students in other 
petroleum production activi- 


at the University of Oklahoma. * 


iward mav go to 
felds of 
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HALLIBURTON WILL 
START YOUR TEST 
MINUTES FROM NOW! 


One of Many Reasons Why 


\ 


Halliburton’s Best for Your Drill Stem Test 


MORE REASONS WHY 


HALLIBURTON'S BEST: 


YOU GET BENEFITS OF BIG RESEARCH 
Halliburton alone offers a testing service 
developed and improved by 25 yeors’ 
energetic, grass-roots research. 


YOU GET MILLION-JOB EXPERIENCE 
There's no substitute for experience and 
Halliburton alone offers you the enor- 
mous experience of service on more than 
a million jobs. 


YOU GET REAL PERSONAL SERVICE 
Your Tester stays on the rig from start 
to finish of your test — giving you his 
full-time attention during this highly 
important operation. 


\ \ \ 
\ * x 
me \ 
\ \ 


ww \ 


Wherever you are, whatever the time, a Halliburton 
Testing Specialist will start your test in a matter of 
minutes. And that’s a big saving of rigtime you'll want 
to remember. 

Only Halliburton offers such speedy service. It has 
so many more field camps from which to serve you. In 
the Mid-Continent area alone there are 139 strategically 
located Halliburton camps. A total of 177 are in the U.S. 
and Canada. 

You’re only minutes away from one of these camps 
and your Tester is ready to go as soon as you call — night 
or day, seven days a week. Phone him and he'll be at 
your rig with his string made up before you come out of 
the hole. 

Not only is Halliburton handiest — it’s best in many 
ways. Halliburton’s specialized tools are the most 
advanced in the industry, help make misrun a rarity. The 
most precise pressure recording device is the Bourdon 
Tube, an exclusive feature of Halliburton’s testing string. 

Remember to save rigtime on your next test — phone 
Halliburtom.and your test will commence in a matter of 
minutes.\Hallthurton Oil Well Cementing Company, 
Dunéan, Oklahoma, ‘ 
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The following books are available in the Engineering So- 
cieties Library, and may be borrowed by mail by AIME 
members for a small handling charge. The library also pre- 
pares bibliographies and translations, and provides search, 
photostat and microfilm services. Address inquiries to Ralph 

. Phelps, Director, Engineering Societies Library, 29 West 
39th St., New York 18, N. Y. 


Petroleum Geology 

By E. N. Tiratso. McGraw-Hill Book Co, Neu 
4149 pp., tables, illus., charts, maps, diag., 92 x 6' 
$7.50. 

This text covers both the academic questions related to the 
origin, migration, and accumulation of petroleum in the sub- 
surface, and the practical problems of discovering and exploit- 
ing oil deposits. The latter include surface methods such as 
geological mapping, aerial surveys, and the evaluation of oil 
seepages, and also subsurface (geophysical) methods. The 
world’s oil fields are reviewed, particularly with reference to 
their structural and stratigraphic history. The latest techniques 
of exploitation, including well-logging, are described, and 
there is a special chapter on drilling fluids. 


York, 


2 in., 


1952. 


bound. 


Wanagement Controls in Industrial 
Research Organizations 
By Robert N. Anthony assisted by John S. Day. Harvard Uni- 
versity, Graduate School. of Business Administration, Boston, 
Vass., 1952. 537 pp., tables, 8% x 5°4 in., bound. $6.75. 
Detailed results are presented of a broad, first-hand study 
of the problems of administrative control of scientific research 
activities in American industry. Its four parts include a state- 
ment of the problem, the variable factors relating to it, cur- 
rent control practices, and case studies of control techniques in 
four specific laboratories of different sizes and kinds. Selected 
operating data for laboratories of different sizes and types 
of work are included in an appendix. 


Petroleum Measurement Manual 
Institute of Petroleum, London, 1952. 227 pp.. 
914 x 614 in., bound. 30s. 

An authoritative and comprehensive set of instructions and 
recommendations for all steps involved in measuring and cal- 
culating quantities of petroleum. Equipment and procedures 
are treated in detail, and the book is arranged to be usable 
in countries using the metric system as well as in Great Britain 
and the United States. The six major sections are as follows: 
tank calibration; oil gauging; sampling for quantitive pur- 
temperature measurement; specific gravity and density 
measurement; calculation of oil quantities. During the prep- 
aration of the book close contact has been maintained with 


the ASTM Committee on Petroleum Products and Lubricants. 
a 2-2 


diag.., tables, 


poses ; 





For Sale 


PETROLEUM TRANSACTIONS 
$5.00 per copy, shipping charges prepaid 
25 Volume Set | 21 Volume Set 
1923-1948 1921, 1932-1947, 
Inclusive 1949-1950 
Write: R. D. Bush Write: H. V. Dodd 
State Oil and Gas Supervisor Chief Deputy Supervisor 
c/o Department of Netural Resources 
Ferry Building 
San Francisco 11, Calif. 
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ONE OF THE BEST THINGS THAT EVER 
FormAplug seals cracks, fissures, solution channels, and other relatively large cavernous HAPPENED TO THE OIL INDUSTRY 


types of formation openings. It permanently plugs openings — doesn’t merely plaster them 
over with a temporary mat. FormAplug stabilizes weak formations which might rupture 
with the hydrostatic pressure of heavy mud. 


FormAplug is a time setting clay cement which is squeezed into formation fractures 
with ordinary cementing equipment. After a short time the slurry thickens to a rubbery 
solid, having a gel strength equivalent to 40,000 Stormer grams, which is capable of with- 
standing considerable pressure differential without movement. 


T+e above diagrams show FormAplug being squeezed into a formation channel. Fol- 
lowing placement of the slurry, the drill pipe is removed. After waiting a period for the 
FormAplug to develop strength, the FormAplug remaining in the hole is drilled out DRILLING MUD SERVICE 
You will want to know more about the advantages of FormAplug. Write today for a 
descriptive bulletin. /DEALER | /DEALER | ALER 
MA ® A Fl, HIGH YIELD XACT CLAY, SALT GEL. MY1O-GEL 
MAGNET COVE BARIUM CORPORATION + Houston init uss iiiioelctanith 
ONCENTRATE, NOMEEV TANNATHIN RED OX LIQUID, 


ONE OF THE DRESSER INDUSTRIES maar nN QUEBAAC HO, KEMBREAK, MAGCOPHOS, CHEMICALS 
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